VOL. 46 DECEMBER 1919 NO. {2 


OF THE 


TORREY BOTANICAL CLUB 


€ditor 


ALEXANDER WILLIAM EVANS 


Assoriate €ditors 


JEAN BROADHURST MICHAEL LEVINE 
James ArTHUR HARRIS Georce NicHOLS 
MARSHALL Avery Howe Artow BurpeTtTe Stout 


NORMAN TAYLOR 


CONTENTS 
Preliminary notes on the embryology of Reboulia hnemisphaerica. (Plate 


The development of the endosperm in Vaccinium corymbosum. 
: NEIL E. STEVENS 465 


Three South American species of Asterella . . . ALEXANDER W. EVANS 469 
INDEX TO BOTANICAL LITERATURE .......+.. 481 
INDEX TO VOLUME 46 ..... 489 


PUBLISHED FOR THE CLUB 


LANCASTER, PA. 


Zz. 
> 
a 
z a 
~ 
ce 
VHE NEW ERA PRINTING COMPANY 


A recent design which meets every requirement by reason of its 
large size and wide range of usefulness. Accommodates inter- 
changeably Binocular Microscope body (illustrated), Monocular 
Erecting Body, using medium high power objectives, or simple lens 
in jointed arm—all focused by rack and pinion. The microscope 
bodies may be mounted on a sliding track, permitting the entire 
width of the stage to be covered. 


Stage, 8x7 inches, is provided with glass and metal plates, 
434 inches in diameter, and with adjustable background stops be- 
neath. 


With 38 and 19mm. doubletlenses . .... . . $39.00 


‘With Binocular Microscope body, 40 mm. objectives and 
10X eyepieces, as illustrated above . . ..... . 103.50 


‘Write for illustrated circulars. 


Bausch lomb Optical G. 


NEW YORK WASHINGTON £AN FRANCISCO 
CHICAGO =ROCHESTER, N. Y. LONDON 


3 
7 
a 4 
4 
A 
2 
1 
q 
4 
4 
| 
Ng 
= 
3 
| 
A 
4 
| 
4 
2 
4 


4 BULL. TORREY CLUB VOLUME 46, PLATE I9 * vos 
WOODBURN: EMBRYOLOGY OF REBOULIA 


| | 
| 
| 


Vol. 46 No. 12 


BULLETIN 


OF THE 


TORREY BOTANICAL CLUB 


DECEMBER, 1919 


Preliminary notes on the embryology of Reboulia hemisphaerica 


WILLIAM L. WoopsuRN 


(WITH PLATE 


The object of this paper is to present a part of a more extended 
study on the embryology and cytology of Reboulia hemisphaerica 
(L.) Raddi. Only certain stages in the process of fertilization and 
in the early development of the embryo sporophyte will be con- 
sidered at this time. The description of various other stages in 
the life history together with a summary of the previous literature 
on Reboulia will be left for a subsequent report. 


FERTILIZATION 


The male gamete in the bryophytes may undergo two series 
of marked morphological changes. The first series includes the 
steps leading from the non-motile condition of the androcyte 
(the cell which directly becomes transformed into the mature 
sperm) through the formation of the actively motile free-swim- 
ming sperm. The second series includes the reverse steps and 
occurs in those cases where a sperm reaches an egg. In this 
second case the motile sperm becomes again non-motile with a 
resting nucleus similar to that of the androcyte or androcyte 
mother-cell. Details of the main stages in the first series have 
been carefully described for numerous liverworts and mosses. 
The processes accomplished in the second series, after the sperm 
reaches the egg, are not so well known. However, soon after 


[The BULLETIN for November (46: 423-460. pl. 17, 18) was issued December 8, 
1919.] 
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reaching the egg the sperm nucleus is found to have the form and 
structure of a nucleus in the resting stage (FIG. 1). Quite similar 
conditions have been reported by Black (1) and Garber (3) for 
Riccia and by K. Meyer (4) for Corsinia. The form and structure 
of the egg and sperm nuclei at this stage are to a certain extent 
similar (Fic. 1). The egg nucleus is larger and shows a coarser 
and more open disposition of the chromatin. An unstained area 
surrounds the nucleolus. A smaller nucleolus is present in the 
sperm nucleus. The latter as a whole stains somewhat more 
heavily than does the nucleus of the egg. 

The accompanying figures are drawn as nearly as possible in 
that position which is occupied in nature. For instance, the 
necks of the archegonia at this stage of development project obli- 
quely downward or toward the substratum. Consequently it 
will be seen that, in Fic. 1, the sperm nucleus lies in contact with 
that side of the egg nucleus which is toward the neck of the 
archegonium. The membrane of the egg nucleus is somewhat 
infolded along the surface of contact. 

Compared with corresponding stages in the life history of 
gymnosperms and angiosperms we know very little concerning 
the details of nuclear behavior in this and further stages of fer- 
tilization. 

EARLY DIVISIONS OF THE EMBRYO 

The first division wall of the zygote is laid down transversely. 
Fic. 2 represents the telophase of this first division, with the cell 
plate in the process of formation. The spindle lies parallel with 
the longitudinal axis of the venter of the archegonium; conse- 
quently a transverse basal wall results (Fics. 2 and 3). In 
Fic. 3 the nuclei are in the prophase of subsequent division; 
“‘a”’ represents the hypobasal cell or that one next to the base of 
the archegonium, and b, the epibasal cell or that one next to 
the neck of the archegonium. The second division is transverse 
and occurs in the epibasal cell (compare Fics. 3, 4, 5 and 6). 
The epibasal cell (Fic. 3, ‘“‘b”’), with the chromosomes clearly dif- 
ferentiated, is ina more advanced stage of prophase than the hypo- 
basal cell. There is also evidence of centrosomes or centrosome- 
like structures connected with the nucleus. Fic. 4 represents 
the second division completed. Later stages (compare Fics. 
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3, 4, 5,6 and 11) indicate that from the hypobasal cell is devel- 
oped the foot and from the epibasal cell the stalk and sporangium 
of the mature sporophyte. 

A third division follows in either the middle or apical cell of 
the tier of three (F1G. 4) which results from the first and second 
divisions. Compare Fic. 5, which shows a tier or series of four 
cells, with Fic. 4. Then follows (Fic. 6) a division in the basal or 
foot cell at right angles to the first three division walls. The 
foot at this stage has become quite dense in protoplasmic contents. 

The order of divisions just described seems to represent the 
usual conditions. Compare, however, Fics. 2-6 with Fics. 7—10. 
In each section represented by Fics. 7 and 9 there is a triangular- 
shaped apical cell, while in Fics. 8 and 10 both apical and basal 
cells of triangular shape are present. FIG. 11 represents a slightly 
different condition, in which the foot has become divided into an 
irregular group of cells. 

In no case do we find the same sequence of early divisions as 
described by Cavers (2). In speaking of the early divisions of the 
sporophyte of Reboulia, he says, ‘‘The transverse basal wall is 
followed by two sets of nearly equal vertical walls which intersect 
each other at right angles, so that the embryo shows a regular 
octant stage.” 
SUMMARY. 

The egg and sperm nuclei are both in a resting condition in the 
earliest stages of fusion. 

Among the Bryophytes little is known concerning the details 
of nuclear behavior during the stages of fertilization. 

The earliest divisions of the zygote are transverse. A longi- 
tudinal series or tier of four cells may be formed. 

Occasionally, however, both apical and foot cells of triangular 
outline may be formed, or the basal cell may divide into an irregular 
group which constitutes the foot. 

Of the first two cells formed, the hypobasal cell evidently 
produces the foot, and the epibasal cell the stalk and sporangium 
of the mature sporophyte. 


NORTHWESTERN UNIVERSITY, 
EVANSTON, ILLINOIS 
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Explanation of plate 19 


The figures were drawn by Miss Mary C. Blair. 

Fic. 1. Early stage of fusion of the egg and sperm nuclei, X 1775. 

Fic. 2. Telophase of first division of zygote, X 565. 

Fic. 3. First division of zygote completed; hypobasal cell ‘‘a,’’ and epibasal 
cell “‘b”’ in prophase of subsequent division, X 735. 

Fic. 4. Division of epibasal cell completed, showing tier of three cells, X 565. 

Fic. 5. Young embryo consisting of tier of four cells, X 565. 

Fic. 6. Hypobasal cell divided longitudinally; cell next above in process of 
longitudinal division, X 565. 

Fic. 7. Young embryo with wedge-shaped apical cell, X 735. 

Fic. 8. Young embryo with both basal and apical cells triangular in shape, 
X 735- 

Fic. 9. Embryo, older than in any of the preceding figures, with wedge-shaped 
apical cell X 565. 

Fic. 10. Slightly more advanced embryo than in Fic. 9, showing both apical 
and basal cells triangular in outline, X 565. 

Fic. 11. Embryo showing early differentiation of foot ‘a,’ seta “‘b,”” and 
capsule ‘“‘c,”” X 565. 


4 
4 
4 
a 
< 
ae 
iat 
ne 


The development of the endosperm in Vaccinium corymbosum 


E. STEVENS 


(WITH FOUR TEXT FIGURES) 


The occurrence of a ‘“‘chambered”’ embryo sac, formed by the 
development of a transverse wall following the first division of the 
primary endosperm nucleus, has been reported in four genera of 
the Ericaceae. In recent studies of the high bush blueberry, Vacci- 
nium corymbosum L., the writer has noted a variation from this 
of sufficient interest to warrant brief publication. 

In 1849 Hofmeister (2) published an account of the develop- 
ment of Monotropa Hypopitys. According to his descriptions and 
figures (pl. 12, f. 11) the embryo sac in this species is first cut in 
two by a cross wall near the middle; afterwards cross walls are 
formed in each half and the micropylar end is cut off by a wall, thus 
resulting in an embryo sac of five superimposed cells. Nine 
years after the publication cited above Hofmeister described the 
development of Vaccinium Myrtillus and Pyrola rotundifolia (3), 
in both of which he found that the development of the endosperm 
took place as in the Monotropa without free nuclear divisior™ 

Koch (4), in his studies of Monotropa Hypopitys, largely con- 
firms the work of Hofmeister. His figure (p/. ro, f. 12) closely 
resembles that of Hofmeister except that he finds no cross wall 
near the micropylar end and thus figures a four-chambered, in- 
stead of a five-chambered, embryo sac. 

In the trailing arbutus, Epigaea repens, the writer (5) found 
a condition much like that reported in other genera. His figure 
of the Epigaea ( f. 3) very closely resembles Koch’s figure of the 
Monotropa, a fact which the writer apparently overlooked in his 
earlier paper (5, p. 540). The writer also reported the occurrence 
in the Epigaea of haustoria extending out into the tissues of the 
integument from the ends of the developing endosperm. 

The slides of Vaccinium corymbosum, on which the present 
notes are based, were all made from material collected at East 
465 
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Wareham, Massachusetts, during June, 1916. The material was 
fixed in a solution of equal parts glacial acetic acid and absolute 
alcohol, imbedded in paraffin, cut and stained in the usual way. 
From a study of this material it is apparent that the development 
of the endosperm of this species may begin in two quite different 
ways, either by the formation of a cross wall following the first 
division of the primary endosperm nucleus as has been reported 
in the other genera of the Ericaceae, or by a period of free nuclear 
division as has been described in a very large number of species. 

Fic. 1 shows a typical two-chambered embryo sac much like 
those described in Monotropa and Epigaea. The material ex- 
amined also showed the four-chambered stage which characteris- 
tically follows this. Fic. 2, on the other hand, illustrates an 
embryo sac which has developed by free nuclear division. The 
stage represented by Fic. 3 may obviously have resulted from 
free nuclear division followed by the beginning of wall formation 
near the center of the embryo sac, or there may have been some 
free nuclear division after the formation of the cross walls. 

Fic. 4 shows a somewhat more advanced stage, in which the 
irregular arrangement of the cell walls suggests that there was a 
period of free nuclear division. In this figure the layer of small 
cells with dense protoplasm (shaded) represents the ‘‘tapetum”’ 
mentioned in Epigaea (5, f. 4). The developing haustoria may 
also be noted. The antipodal haustorium consists of only one 
cell, while the micropylar haustorium contains three. In the 
mature seed of Vaccinium corymbosum the haustoria are larger 
than in the seed of Epigaea repens; their development also begins 
relatively early. In Epigaea when the embryo is in the eight- 
celled stage and the endosperm well differentiated both haustoria 
are still small and consist of but a single cell, whereas in Vaccinium 
the haustoria have attained a considerable size before any divisions 
of the fertilized egg are apparent. 

Hofmeister found that Vaccinium (3, p. 141) differed from the 
other genera described by him in that after the formation of the 
first wall across the embryo sac, endosperm developed only in the 
antipodal chamber, while in Monotropa and Pyrola endosperm 
developed in both chambers (see also Coulter and Chamberlain, 
I,p. 177). The condition found by the writer in V. corymbosum 
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Fic. 1. Longitudinal section of embryo sac of Vaccinium corymbosum in two- 
celled stage; the fertilized egg and the remains of the pollen tube may be seen at the 
upper end and the remains of the antipodal cells at the lower end. X290. 

Fic. 2. Embryo sac of V. corymbosum which shows only free nuclear division. 
X 290. 

Fic. 3. Embryo sac from the same ovary as that in Fic. 2, showing two cross 
walls and evidence of free nuclear division. XX 290. 

Fic. 4. Longitudinal section of ovule of V. corymbosum showing few-celled en- 
dosperm with haustoria developing at either end. The inner cells of the integument 
are specialized to form a tapetum, being more densely crowded with protoplasm and 
generally smaller than the other cells of the integument. The walls of the epidermal 
cells are already somewhat thickened. X 170. 
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represents a still further variation and suggests the desirability 
of a careful study of the development of the endosperm in other 
genera of this family. The writer has, however, been able to 
examine only one. Slides of Kalmia latifolia made from material 
collected at Vienna, Virginia, on May 28, 1916, showed embryo 
sacs before division and in the two-celled and four-celled stages. 
Material collected August 13, 1916, showed the endosperm with 
haustoria at either end, the whole condition very closely re- 
sembling that described in Epigaea. 

The significance of the condition described in Vaccinium 
corymbosum lies of course in the fact that here occur in a single 
species types of development hitherto associated with different 
genera or even different families. All the figures were drawn from 
material collected from a single plant and Fics. 2 and 3 represent 
ovules in the same ovary. Examination of a large amount of 
material of the other genera described might result in finding 
variations as marked as those in the Vaccinium. 


BUREAU OF PLANT INDUSTRY 
WASHINGTON, D. C. 
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Three South American species of Asterella* 


ALEXANDER W. Evans 


The genus A sterella has many representatives on the American 
continent. Most of the northern species are widely distributed, 
but the southern and tropical species tend to be more restricted 
in range. Of the fifteen North American species recognized by 
the writer in his recent revisiont only two are known to extend 
into South America. These are A. venosa, which was based on 
material from Brazil, and A. lateralis, which Spruce collected in 
Ecuador. No other South American stations for either species 
have been recorded. In the present paper three species which 
are not known to extend into North America are discussed. Four 
other South American species have been described by Stephani 
in his Species Hepaticarum, but no material of these is available 
at the present time. 


1. Asterella chilensis (Mont.) comb. nov. 


Fimbriaria chilensis Nees & Mont.; Montagne, Ann. Sci. Nat. 
Bot. II. 9:41. 1838. 
Hypenantron chilense Trevis. Men. R. Ist. Lomb. III. 4: 441. 1877. 


Thallus green, becoming brownish or purplish with age, the 
ventral scales usually more deeply pigmented, mostly 0.5-1 cm. 
long and 1.5-2.5 mm. wide, in fertile branches broadening out 
somewhat at the apex, plane or somewhat concave, the thin and 
slightly wavy margins not incurved when dry, branching normally 
by forking, sometimes (according to published descriptions) 
innovating at the apex, keel broad and rounded; epidermis com- 
posed of cells with slightly thickened walls, sometimes with more 
or less evident trigones, averaging about 35 x 25 uw; pores slightly 


* Contribution from the Osborn Botanical Laboratory. 
+ The North American species of Asterella. Contr. U. S. Nat. Herb. 20: 247- 
312. 1919. In this paper full descriptions may be found of the following species 
referred to in the present article: A. elegans (Spreng.) Trevis., A. lateralis M. A. 
Howe, A. Lindenbergiana (Corda) Lindb., A. Ludwigii (Schwaegr.) Underw., A. 
tenella (L.) Beauv., and A. venosa (Lehm. & Lindenb.) Evans. 
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elevated, measuring (with their surrounding cells) mostly 90-100 pu 
in length and 80-90 uz in width, surrounded usually by six (more 
rarely five or seven to nine) radiating series of cells with two or 
three cells in each series, radial walls slightly thickened; cells 
with oil bodies as in A. tenella; green tissue loose especially toward 
the margins, air chambers in two or three layers in the median 
portion, those of the dorsal layer sparingly subdivided by supple- 
mentary partitions and considerably larger than the deeper cham- 
bers; compact tissue occupying about two thirds the thickness of 
the thallus in the median portion, thinning out gradually on the 
sides and extending about halfway to the margins, composed of 
thin-walled cells without pits (so far as observed); mycorrhiza 
present; ventral scales ovate to lunulate, reddish purple throughout 
or sometimes with bleached appendages, marginal slime-papillae 
very short-lived, cells containing oil-bodies mostly three to five, 
scattered, appendages usually borne singly, rarely in pairs, nar- 
rowly subulate, scarcely or not at all constricted at the base, 
mostly 0.3-0.45 mm. long and 0.06-0.12 mm. wide, acuminate, 
entire (or sometimes, according to Stephani, with a basal spine), 
the cells mostly 40-604 long and 15-354 wide: inflorescence 
paroicous, the antheridia forming a small and vaguely defined 
group close to the peduncle of the female receptacle: female 
inflorescence borne on a leading branch, peduncle mostly 1-1.5 
cm. high, more or less purple, with small clusters of narrow paleae 
at base and apex but otherwise naked or nearly so; disc of recep- 
tacle green or yellowish, mostly 2—3 mm. across, bluntly conical 
and usually three- or four-lobed to about the middle, the lobes 
dilated at the apex, covered over with low coarse tubercles, giving 
the ends of the lobes a crenate appearance, the involucres broad 
and undivided, entire or nearly so; pseudoperianths white, 
extending downward and outward, mostly eight-cleft, the divisions 
subulate, becoming free with age: capsule wall not studied (hyaline, 
according to Stephani); spores yellow to brownish yellow, mostly 
80-90 uw in diameter, with a thin, wavy, and minutely crenulate 
wing, 10-16 uw wide along the edges, whole surface covered over 
with a very fine and irregular reticulum, the meshes mostly 1-5 uz 
across, formed by a system of delicate anastomosing lines, spherical 
face showing in addition a coarse reticulum with meshes 16-20 u 
across, formed of ridges similar to the wings, plane faces without 
ridges (so far as observed), margins of wings and ridges more or 
less broadened; elaters pale yellow, mostly 120-200 wu long and 
about 6 u wide, tapering slightly toward the blunt ends, usually 
with two loosely twisted spirals throughout the entire length. 


Known only from Chile; the following specimen has been 
examined : 
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CHILE: near Santiago, 1915, N. Costes (N. Y.).* 

The type material was collected by Bertero near Quillota; 
Stephani has since reported the species from Pelaquén, P. Dusén 
(in Bih. K. Svensk. Vet.-Akad. Handl. 26 (3°): 17. 1900). 

According to Montagne’s account the capsules of the original 
material were immature, making it impossible to give any data 
about the spores and elaters. The description of the gametophyte, 
however, is unusually full and discusses certain - histological 
features which were usually ignored at that time. It calls atten- 
tion, among other things, to the thallus broadening out from a 
narrow linear base; to the elevated pores, making the epidermis 
appear undulate in cross section; to the large air chambers in the 
green tissue, arranged in a single layer; to the coarsely tuberculate 
receptacle, three- or, rarely, four-lobed to the middle, with veiny, 
truncate lobes; to the apical paleae of the peduncle; to the rela- 
tively short pseudoperianth, with six to eight divisions, free at 
maturity. There is little to criticise in his account, except that 
the undulate appearance of the epidermis is not always striking 
and that the air chambers are in more than one layer in the median 
portion of the thallus. As a matter of fact they are in one layer 
toward the margin, and the more deeply situated median cham- 
bers are difficult to demonstrate in dried material. Stephani, in 
his description, assigns a paroicous inflorescence to the species, 
noting the androecium at the base of the peduncle, and adds that 
the spores are yellow, rough, and broadly winged and that the 
elaters are hyaline and bispiral. He places the species in the 
same group as A. tenella, A. macropoda, and A. Lindenbergiana» 
on account of the shape of the receptacle, which he describes as 
shortly conical and obtuse at the apex. 

In general appearance A. chilensis bears a strong resemblance to 
A. tenella and A. Ludwigti, and the species agree further in their 
dichotomous branching; in their paroicous inflorescence; in their 
normally eight-cleft pseudoperianths, the divisions of which 
become free at maturity; and in their yellow spores with broad 
wings along the edges and a coarse surface-reticulum, at least on 
the spherical faces. Of course the structure of the green tissue 


*In the citation of specimens “‘N. Y.”’ signifies the herbarium of the New 
York Botanical Garden and “ Y,”’ the herbarium of Yale University. 
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will at once distinguish the Chilean species, the dorsal air chambers 
being subdivided by supplementary partitions, while those of 
A. tenella and A. Ludwigii remain undivided. The basal portions 
of the ventral scales, moreover, have fewer cells with oil-bodies 
and the appendages are much more slender. The deeply lobed 
female receptacle is also a distinctive feature, the lobes being much 
shorter in A. fenella and scarcely evident in A. Ludwigtt. In 
A. venosa, with which the species was compared by Montagne, 
the thallus is far more delicate, the disc of the female receptacle 
is flatter, the spores are smaller, and there is no coarse reticulum 
on the surface. 


2. Asterella macropoda (Spruce) comb. nov. 


Fimbriaria macropoda Spruce, Trans. Bot. Soc. Edinburgh 15: 
564. 1885. 

Fimbriaria canalensis Spruce, l.c. 564. 1885. 

Fimbriaria Mandoni Steph. Bull. Herb. Boissier 7: 207. 1899. 


Thallus green above and sometimes throughout but usually 
with the margin and ventral surface more or less pigmented with 
purple, mostly 2-3 cm. long and 5-8 mm. wide, plane or nearly 
so with undulate and often crispate margins, branching by forking 
and also by apical innovations and intercalary ventral outgrowths, 
keel narrow but rounded: epidermis composed of cells of somewhat 
thickened walls, sometimes with distinct trigones, averaging about 
28 x 24 uw (exceptional cells sometimes 60 » long); pores somewhat 
elevated, measuring (with their surrounding cells) mostly 120-140 yu 
in length and 100-120 uw in width, surrounded by eight (sometimes 
seven, nine or, rarely, ten) radiating series of cells with four 
(sometimes three or five) cells in each series, radial walls distinctly 
thickened, becoming thinner toward the opening; cells containing 
oil-bodies as as in A. tenella; green tissue loose, the air-chambers in 
three or four layers (in the median portion), those of the dorsal 
layer sparingly subdivided by supplementary partitions and thus 
appearing about as large as the deeper chambers; compact tissue 
occupying about half the thickness of the thallus in the median 
portion, thinning out gradually on the sides but extending scarcely 
more than one-tenth the distance to the margin, composed of 
cells with slightly thickened, pitted walls: mycorrhiza sometimes 
present; ventral scales ovate and long-decurrent, purple through- 
out or with the appendages and margins more or less bleached, 
cells containing oil-bodies mostly eight to twelve, scattered, 
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slime-papillae short-lived and inconspicuous, marginal cells 
smaller and more irregular than the median cells, appendages 
one or two, usually distinctly constricted at the base, narrowly 
ovate to lanceolate, mostly 0.35-0.75 mm. long and 0.15-0.35 
mm. wide, the apex rarely rounded, usually obtuse, acute or api- 
culate, the margin entire or vaguely crenulate from projecting 
cells, cells averaging about 45 x 25 uw, one or two smaller cells with 
oil-bodies often present: inflorescence autoicous: male inflores- 
cence borne on a very short ventral branch (so far as observed), 
consisting of a cluster of antheridia, variable in number, and 
destitute of marginal paleae, ostioles short: female inflorescence 
variable in position, sometimes borne on a branch of a dichotomy, 
sometimes on a ventral branch, variable in length; peduncle mostly 
1.5-5 cm. long, with very long scattered paleae and an apical 
cluster, more or less pigmented with purple; disc of receptacle 
often purple, mostly 4-7 mm. across, delicate in texture, the center 
depressed-hemispherical, mostly four-lobed to about the middle, 
the lobes spreading almost horizontally, broadening out and 
separated by sharp sinuses, upper surface covered over with coarse 
tubercles, making the margins appear crenate, involucres green 
to purple, undivided, entire or nearly so, not reaching the margins 
of the lobes; pseudoperianth extending downward and outward, 
yellowish brown at the base and rarely throughout, usually for 
the most part deep vinous purple, mostly twelve- to sixteen-cleft, 
the divisions becoming filiform upon drying, coherent at the apex: 
capsule brown to purple, circumscissile by an irregular line; 
spores brown, translucent, mostly 80-904 in diameter, with 
thin and wavy, minutely crenulate wings 12-14 uw wide along the 
edges, entire surface minutely and closely punctulate or with 
short and irregular lines, spherical face showing in addition a 
coarse and usually regular reticulum, the meshes mostly 20-30 » 
across, enclosed by the marginal wings and a series of similar 
anastomosing ridges, each plane face with a similar but often 
incomplete reticulum, margins of wings and ridges darker and 
somewhat thicker, marked by subparallel lines, and often showing 
minute interstices especially at points of junction; elaters brown, 
variously curved, mostly 300—360 yw long and 8—10 uw wide, tapering 
slightly to the blunt ends, mostly bispiral throughout. 


On rocks and banks of streams; known only from the Andes. 
The following specimens have been examined: 

Ecuapor: Quito, W. Jameson (N. Y., listed by Mitten, as 
Fimbriaria elegans, in Jour. Bot. & Kew Misc. 3: 361. 1851); 
Pichincha, R. Spruce (N. Y.; type of Fimbriaria macropoda, 
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distributed in Hep. Spruceanae); Canelos, R. Spruce (N~Y., Y.; 
type of F. canelensis, distributed in Hep. Spruceanae). 

Stephani lists Fimbriaria Mandoni from the following locality: 

Sorata, G. Mandon. 

In proposing Fimbriaria macropoda as a new species Spruce 
cited no specimens except those which he himself had collected 
“in rivuli ripis montis Pichincha.” In Stephani’s monograph 
the species is still restricted to the “‘ Andes quitenses,”” but Jame- 
son, Lindig and Wallis are mentioned as collectors, in addition to 
Spruce. Stephani states, in fact, that he had not seen Spruce’s 
original material at all. Unfortunately he gives no further infor- 
mation about the specimens which he cites, but it is possible to 
draw certain inferences from the fact that he does not allude to 
Jameson, Lindig or Wallis elsewhere in connection with the genus. 
There is a probability, for example, that Jameson’s specimens 
are those from Quito, listed by Mitten under the name F. elegans. 
There is a further probability that Lindig’s specimens are those 
which Gottsche* referred to F. Lindenbergiana on account of their 
violet-colored capsules. They were collected at Boqueron and 
Tocarema, in the province of Bogot4, Colombia; and, although 
these stations are not actually in the ‘‘ Andes quitenses,”’ they are 
assuredly in the same general mountainous district. There is also 
a possibility that Wallis’s specimens may have come from Colom- 
bia, where most of his South American Hepaticae were collected. 
Unfortunately the writer has been unable to consult the specimens 
in question, so that it is impossible to support these inferences by 
direct evidence. 

In Spruce’s original description many of the distinctive 
features of the species are clearly brought out. The delicacy and 
translucency of the thallus, for example, are emphasized and 
attention is called to the purple pigmentation of the margin and 
ventral surface; to the small number of epidermal pores present; 
to the narrow midrib; to the very long peduncle of the female 
receptacle, with scattered paleae and a denser cluster at the apex; 
to the deeply four-lobed disc, covered over with tubercles; to the 
membranous involucre, narrower than the lobes; to the rose- 
purple segments of the pseudoperianth, connate at the apex; and 


* Ann. Sci. Nat. Bot. V. 1: 187. 1864. 
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to the large spores with the outer wall pellucid and “‘laxe celluloso”’ 
(in apparent allusion to the coarse surface-network). Spruce 
ascribed a dioicous inflorescence to the species, probably because 
the male branches escaped his notice, and stated further that 
ventral branches were lacking, that apical dichotomies were very 
rare, that the female inflorescence was terminal (presumably on 
the main thallus or on one of its innovations), and that the pseudo- 
perianth was definitely twelve-cleft. 

Stephani, in his description, states that the sexual branches 
are ventral in position and at least implies that forking is less 
uncommon than Spruce indicates. He definitely assigns an 
autoicous inflorescence to the species and emphasizes the minute- 
ness of the male branches. He also describes certain structural 
features omitted by Spruce, such as the green tissue with narrow 
air chambers and the elevated epidermal pores, each surrounded 
by six radiating series of cells with four cells in a series. In this 
last characterization no allowance is made for variability, and 
the same criticism would apply to his account of the appendages 
of the ventral scales. According to his statements these are 
borne in pairs and are approximate, elongated, parallel, lanceolate, 
and composed of very irregular cells. In the writer’s experience 
the appendages are often borne singly—the only condition men- 
tioned by Spruce—and, although the parallel position of paired 
scales is sometimes striking, it is by no means constant. Steph- 
ani’s description of the spores as 63 w in diameter, yellowish, and 
broadly ‘‘lobate cristate’’ might also be amplified to advantage. 

Spruce’s F. canalensis was based on material which grew on 
wet and shaded rocks. As emphasized in the original description 
the plants are extremely delicate, and the thallus shows almost no 
signs of pigmentation except on the appendages of the ventral 
scales. Stephani throws doubt upon the constancy of these 
features, suggesting that plants of less sheltered situations might 
perhaps be more robust, and the writer feels that these doubts 
are amply justified. It may be further shown that the points of 
resemblance brought out in the descriptions of F. canalensis and 
F. macropoda are many and important, while the differences are 
either insignificant or inconstant, this being true not only of those 
drawn from the texture and color but also of those drawn from 
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other structural features. The writer therefore feels compelled 
to regard the two species as synonyms and maintains the specific 
name macropoda because F. macropoda precedes F. canalensis in 
Spruce’s work. A careful study of the specimens listed above 
(which include the types of both species) has also shown that this 
reduction to synonymy is warranted. 

Among the resemblances mentioned by Spruce the following 
may be cited as important: the narrow midrib; the terminal 
female receptacle; the slender paleae of the peduncle, clus- 
tered at the apex but scattered elsewhere; the tuberculate disc, 
four-lobed to the middle; and the violet-colored divisions of the 
pseudoperianth. Stephani adds that the inflorescence in both is 
autoicous, that the minute male inflorescences are borne on short 
ventral branches, and that the elaters are bispiral. Among the 
differences brought out by Spruce it will be sufficient to note the 
following: in A. canalensis the thallus is elongated, the appendages 
of the ventral scales are lanceolate-subulate, the peduncle is 
short and the pseudoperianth is sixteen- (or seventeen-) cleft; 
while in A. macropoda the thallus is ovate-oblong, the appendages 
of the ventral scales are obliquely triangular and acuminate, the 
peduncle is long, and the pseudoperianth is twelve-cleft. Stephani 
describes or implies certain further differences in the epidermal 
pores, in the ventral scales, in the discs of the female receptacles, 
and in the spores; but a careful scrutiny of his statements, as well 
as those quoted from Spruce will at once make it evident that 
these differences would easily come within the range of vari- 
ability to be expected in the organs concerned. 

The writer regrets that no specimens of F. Mandoni have 
been available for study and that the reduction of this species to 
synonymy might therefore be considered unjustifiable. A careful 
comparison of Stephani’s descriptions, however, will show that 
the characters separating it from F. macropoda are exceedingly 
questionable, and that most of the organs are described in essen- 
tially equivalent phrases. Perhaps the most important differ- 
ences indicated are those drawn from the ventral scales and the 
spores. In F. Mandoni the appendages of the scales are said to be 
lanceolate, strongly attenuate, and filiform at the apex, and the 
spores are described as 904 in diameter and broadly lobate- 
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winged; in F. macropoda (as already noted) the appendages are 
said to be merely lanceolate (nothing further being stated about 
the apices), and the spores are described as 63 u in diameter and 
lobate-cristate. It has aleady been shown that the spores of 
F. macropoda usually (if not always) exceed 63 4 in diameter; 
and it will at once be obvious that the other differences noted are 
of very slight significance. 

A. macropoda occupies a somewhat unique position in the genus. 
The structure of the green tissue and the frequent occurrence of 
a female inflorescence on a long branch derived from a dichotomy 
indicates a relationship with A. Lindenbergiana and A. venosa, 
while the short ventral male branches and the not unusual occur- 
rence of a female inflorescence on a more or less abbreviated ven- 
tral branch indicates a relationship with A. elegans. Perhaps the 
relationship to A. Lindenbergiana is as close as any, the deep 
purple pseudoperianths being a very striking feature which 
both species exhibit. The spores, however, are essentially unlike, 
those of A. macropoda being brown and covered over with a coarse 
network, while those of A. Lindenbergiana are purple and covered 
over with a much finer and more irregular network. A. Linden- 
bergiana is further distinguished by its more extensive compact 
tissue and sharper keel, by its smaller and usually narrower scale- 
appendages, by its frequently paroicous inflorescence, and by the 
shorter lobes of its female receptacle. From A. venosa, with which 
Spruce compares his species, it differs in the possession of lateral 
intercalary branches, in its larger epidermal pores and less extensive 
compact tissue, in its autoicous inflorescence, in its purple pseudo- 
perianths with more divisions, and in its darker, larger and coarsely 
reticulate spores. 


3. Asterella boliviana (Steph.) comb. nov. 
Fimbriaria boliviana Steph. Spec. Hepat. 6: 11. 1917. 


Thallus yellowish green above, usually purple on the ventral 
surface and along the margin, mostly I-1.5 cm. long and 4-6 mm. 
wide, more or less concave, especially when dry, the margins 
vaguely undulate-crispate, sometimes erect or incurved when dry, 
branching intercalary and lateral (so far as observed), keel broad 
and rounded: epidermis composed of cells with distinctly thickened 
walls, sometimes with indefinite trigones, averaging about 48 x 
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244; pores elevated, measuring (with their surrounding cells) 
mostly 100-120 » long and 70-100 uw wide, surrounded by seven 
or eight (rarely six or nine) radiating series of cells with three 
(rarely four or two) cells in each series, radial walls more or less 
thickened; cells containing oil bodies as in A. elegans; green tissue 
compact, the air chambers narrow, in three or four layers in the 
median portion of the thallus, those of the dorsal layer abundantly 
subdivided by vertical supplementary partitions not reaching the 
epidermis in the vicinity of the pores; compact tissue occupying 
little more than half the thickness of the thallus in the median 
portion, thinning out rather abruptly in the sides and extending 
about halfway to the margin, composed of cells with slightly 
thickened, pitted walls; mycorrhiza not observed; ventral scales 
ovate to lunulate, pigmented throughout with a reddish purple or 
with more or less bleached appendages, cells containing oil- 
bodies numerous, mostly thirty to sixty, usually scattered but 
sometimes in pairs or small clusters, tending to be more numerous 
toward the margin, marginal slime papillae short-lived and incon- 
spicuous, appendages borne singly or in pairs, lanceolate to 
narrowly ovate merging gradually into the basal portion and 
scarcely or not at all constricted at the base, mostly 0.7—1.3 mm. 
long and 0.3-0.35 mm. wide, margin entire or vaguely crenulate 
or denticulate from projecting cells, acuminate or abruptly api- 
culate or cuspidate, often tipped with a filament variable in length 
and variously curved, hooked or contorted, the cells very irregular 
usually including several with oil-bodies, averaging in the median 
portion about 70 x 30 u: inflorescence autoicous: male inflorescence 
borne on a short and slightly expanded ventral branch, the anthe- 
ridia forming an irregular median cluster without marginal paleae 
(so far as observed), ostioles low; female inflorescence borne on 
a slightly longer and more expanded ventral branch; peduncle 
more or less pigmented with purple, 1-2 cm. long when well de- 
veloped, bearing a loose cluster of filiform paleae at the apex 
and scattered paleae elsewhere; disc of receptacle about 4 mm. 
wide, bluntly conical, more or less purple, shortly four-lobed, the 
lobes extending obliquely outward, surface bearing very low and 
coarse tubercles, especially on the lobes, giving the latter a crenate 
appearance, involucre not examined; pseudoperianth more or less 
splotched with purple, mostly eight- to ten-cleft, the divisions 
subulate, loosely connate at the apex and apparently becoming 
free at maturity: capsule wall not examined; spores brown or 
yellowish brown, mostly 90-110 4 in diameter, with wavy, mi- 
nutely crenulate wings 12-14 u wide along the edges, spherical face 
covered over with a coarse and fairly regular network, the meshes 
mostly 16-20 yw across, formed by a series of anastomosing ridges 
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similar to the marginal wings, plane faces with similar but more 
irregular networks, surface otherwise irregularly punctate and 
marked with fine and irregular lines, especially along the broadened 
out and darker margins of the wings and ridges, sometimes tending 
to form secondary and finer networks within the meshes of the 
coarse network; elaters brown or reddish brown, somewhat curved 
or often nearly straight, mostly 180-240 uw long and 12-16 uw wide, 
tapering toward the rounded ends, usually with two or three 
spirals in the median portion and one or two at the ends. 


Known only from Bolivia; the following specimens have been 
examined : 

Bo.iviA: without definite localities or dates, M. Bang (N. Y.; 
two specimens, one numbered 1869, the other not numbered). 

The type locality is described by Stephani as follows: ‘Hab. 
Bolivia. (Bong. legit).”” In all probability ‘‘ Bong.” is a mis- 
print for “Bang,’’ and the specimens listed above represent a 
portion of the original material, but this cannot be proved at 
the present time. 

The original description of this distinct and interesting species 
is far from complete and makes no mention whatever of the epi- 
dermis, the green tissue, the spores or the elaters. The author 
emphasizes the robust and rigid thallus, the ventral and short 
sexual branches, and the large disc (6 mm. in diameter, according 
to his statements), semiglobose at the vertex and slightly con- 
stricted. He notes further the presence of four campanulate 
involucres, with large truncate mouths, without saying anything 
about the lobes of the receptacle, and he describes the ventral 
scales as large and purple, bearing a large, broadly oval appendage 
with a long hooked bristle at the apex. The material examined 
by the writer shows that the ventral scales are more variable than 
this description indicates and that the hooked apical bristle, 
although sometimes distinct, is usually represented by a straight 
or variously contorted or curved bristle. It shows, moreover, 
the frequent presence of two appendages. Unfortunately the 
specimens are insufficient to establish an autoicous inflorescence 
beyond a doubt, only one male branch having been observed; 
the features of the involucre have likewise been left undetermined 
in order to avoid the sacrifice of one of the few receptacles, but 
there is no reason for supposing that the involucre is in any 
way distinctive. 
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In the structure of the thallus, in the restriction of the sexual 
organs to ventral branches, and in many of the characters derived 
from the female receptacles and the spores, A. boliviana shows a 
close relationship to A. elegans and especially to A. lateralis. It 
differs from both of these species in the broader and usually longer 
appendages of the ventral scales, which are usually much more 
abruptly contracted into an apical cilium and which are further 
distinguished by shorter cells and by the frequent occurrence of 
cells with oil-bodies. In the basal portions of the scales the cells 
with oil-bodies are unusually abundant, numbering at least twice 
as many as in A. elegans and often five to ten times as many. The 
elaters of A. boliviana, moreover, usually show two spirals at the 
ends, while those of A. elegans and A. lateralis usually show only 
one. 

In distinguishing A. boliviana from A. elegans further charac- 
ters of importance may be drawn from the sexual branches, the 
androecia, and the female receptacles. In A. boliviana the sexual 
branches (so far as known) are invariably short; the antheridia 
form a vaguely defined group without marginal paleae; and the 
female receptacle is covered over with very short tubercles, 
scarcely apparent in the central portion: in A. elegans the sexual 
branches vary greatly in length; the antheridia are in a clearly 
defined and elevated group, surrounded by marginal paleae; and 
the female receptacle is hemispherical in the center and covered 
over with longer and more conspicuous tubercles. Some of the 
characters which separate A. boliviana from A. elegans are shared 
by A. lateralis, but aside from the important differences derived 
from the ventral scales and elaters certain other differences derived 
from the spore markings deserve mention. In A. lateralis, 
except for the coarse reticulum, the spore surface is covered over 
with crowded and minute dots but not with lines; in A. beliviana 
the surface shows both dots and lines, the latter sometimes 
anastomosing and thus forming secondary reticula within the 
meshes of the coarse reticulum. 
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pathology 9: 309-314. pl. 19, 20. Aug 1918. 

Hunt, T. F. The cereals of America. i-xxvii + 1-421. New York. 
1919. 

Illick, J.S. When trees grow. Forest Leaves 17: 60-64. Au 1919. 
Also published in Am. Forest. 25: 1386-1390. O 1919. 

Jennings, D.S. The effect of certain colloida! substances on the growth 
of wheat seedlings. Soil Sci. '7: 201-215. Mr. 1919. 

Johnson, A. G., & Dickson, J. G. Stem rust of grains and the bar- 
berry in Wisconsin. Wisconsin Agr. Exp. Sta. Bull. 304: 1-16. 
f.1-7. Au 1919. 

Johnston, I. M. The flora of the pine belt of the San Antonio Moun- 
tains of southern California. Plant World 22: 105-122. Ap 1919. 

Johnson, J. An improved strain of Wisconsin tobacco. Jour. Hered- 
ity 10: 281-288. f. 8,9. Je 1919. 

Kempton, J. H. Inheritance of spotted aleurone color in hybrids of 
Chinese maize. Genetics 4: 261-274. f. 1-3. My 1919. 

Kirkconnell, T. W. The flora of Kapuskasing and vicinity. Canadian 
Field-Nat. 33: 33-35. My 1919. [Illust.] 

Knudson, L. Viability of detached root-cap cells. Am. Jour. Bot. 
6: 309, 310. Au 1919. 

Kopeloff, N., & Kopeloof, L. The deterioration of cane sugar by 
fungi. Louisiana Agr. Exp. Sta. Bull. 166: 1-72. f. 7. F 1919. 


Lange, D. Mysteries and revelations of the plant world. Am. 
Forest. 25: 1273-1280. Au 1919. _ [Illust.] 

Lloyd, C. G. Mycological notes 59: 846-860. f. 1413-1443 + frontis- 
piece. Je 1919. 

Long, B. The specific characters of Eragrostis peregrina and its two 
allies. Rhodora 21: 133-140. 7 Au 1919. 

Long, C. A. E. Notesfrom Matinicus. Rhodora 21: 148. 7 Au 1919. 


Long, F.L. The quantitative determination of photosynthetic activity 
in plants. Physiol. Researches 2: 277-300. Au 1919. 


Marsh, C. D. The loco-weed disease. U.S. Dept. Agr. Farmers’ Bull. 
1054: 1-19. f. 1-11. Au 1919. 
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Matz, J. Citrus spots and blemishes. Porto Rico Dept. Agr. 
Exp. Sta. Circ. 16: 1-8. My 1919. _ [Illust.] 


McKinney, H. H. Nomenclature of the potato scab organism. Phy- 
topathology 9: 327-329. Au 1919. 

Meech, W. W. Quince culture. 1-180. f. 1-145. New York. 1919. 

Merrill, E. D., & Wade, H. W. The validity of the name Discomyces 


for the genus of fungi variously called Actinomyces, Streptothrix, 
and Nocardia. Philip. Jour. Sci. 14: 55-69. Ja 1919. 

Miller, W.L. Polyxylic stem of Cycas media. Bot. Gaz. 68: 208-221. 
f. I-11. 168 1919. 


Moxley, G. L. Petalody of the stamens in Eschscholizia. Bull. So. 
Calif. Acad. Sci. 18:79. Jl 1919. 


Murrill, W. A. Bahama fungi. Mycologia 11: 222, 223. 30 Au 1919. 
Includes Polyporus Bracei sp. nov. 


Murrill,W.A. Fungifrom Ecuador. Mycologiar1: 224. 30 Au1gi9. 


Murrill, W.A. <A new species of Lentinus from Minnesota. Mycologia 
II: 223, 224. 30 Au 1919. 
Lentinus Freemanii Murrill. 

Murrill, W. A. Queer fungus growths. Mycologia 11: 225, 226. f. 1. 
30 Au 1919. 

Myrick, H. The American sugar industry. 1I-v + 1-216. New York. 
1919. [Illust.] 

Nash, G. V. Hardy woody plants in the New York Botanical Garden. 
Jour. N. Y. Bot. Gard. 20: 11-14. Ja 1919; 41-45. F 1919; 

7-71; Mr 1919; 87-90. Ap 1919; 107-111. My 1919; 128-132. 

Je 1919; 144-148. Jl 1919. 

Nichols, G. E. Additions to the list of Bryophytes from Cape Breton. 
Bryologist 21: 28. Jl 1919. 

Orton, C. R. Notes on some polemoniaceous rusts. Mycologia 11: 
168-180. 30 Au 

Payne, T. The California wild garden in Exposition Park, its history 
and objects. Bull. So. Calif. Acad. Sci. 18: 55-77. Jl 1919. 


Pearson, C. H. The sea grape or uvero tree. Cuba Rev. 17: 14-19. 
Au 1919. 

Peltier, G. L. Snapdragon rust. Illinois Agr. Exp. Sta. Bull. 221: 
535-548. f. 1-5. Au 1919. 
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Pennell, F. W. Scrophulariaceae of the local flora—I. Torreya 19: 
107-119. 7 Au 1919;—II. Torreya 19: 143-152. 17 S 1919;—III. 
Torreya Ig: 161-171. S 1919. 

Includes Veronica Brittonii Porter and V. glandifera Pennell, spp. nov., and 
several new varieties and combinations. 

Powell, O. Insect enemies and diseases of the tomato. U. S. Dept. 
Agr. Circ. 40: 1-18. f. 1-23. Je 1919. 

Reed, H. S. Certain relationships between the flowers and fruits of 
the lemon. Jour. Agr. Research 17: 153-165. f. 7. 15 Jl 1919. 


Reinking, O. A. Phytophthora faberi Maubl: the cause of coconut bud 
rot in the Philippines. Philip. Jour. Sci. 14: 131-151. pl. 1-3. 
Ja 1919. 

Rock, J. F. The arborescent indigenous legumes of Hawaii. Hawaii 
Agr. & Forest. Bot. Bull. 5: 1-53. pl. 1-18. 9 Je 1919. 


Rock, J. F. The Hawaiian genus Kokia a relative of the cotton. 
Hawaii Agr. & Forest. Bot. Bull. 6: 1-22. pl. 1-7. 9 Je 1919. 


Rose, J. N. Botanical explorations in Ecuador in 1918. Jour. N. Y. 
Bot. Gard. 20: 155-160. pl. 234, 235. Au 1919. 


Russell, G. A. Effect of removing the pulp from camphor seed on 
germination and the subsequent growth of the seedlings. Jour. 
Agr. Research 17: 223-238. pl. 20, 21 +f. 1-5. 15 Au 1919. 

Sampson, A. W. Plant succession in relation to range management. 
U.S. Dept. Agr. Bull. 791: 1-76. pl. 1, 2 +f. 1-26. 27 Au 1919. 

Sayre, J. D. Factors controlling variations in the rate of transpiration. 
Ohio Jour. Sci. 19: 491-509. f. I-9. Je 1919. 

Schaffner, J. H. Unusual dichotomous branching in Vernonia. 
Ohio Jour. Sci. 19: 487-490. f. 1. Je 1919. 

Schneider, C. Notes on American willows—III. A conspectus of 
American species and varieties of sections Reticulatae, Herbaceae, 
Ovalifoliae, and Glaucae. Bot. Gaz. §7: 27-64. 18 Ja 1919. 

Shaw, T. Forage crops other than grasses. 1-287. f. 1-29. New 
York. 1919. 

Shear, C. L., & Stevens, N. E. The mycological work of Moses 
Ashley Curtis. Mycologia 11: 181-201. 30 Au 1919. 


Shreve, E. B. A thermo-electrical method for the determination of 
leaf temperature. Plant World 22: 100-104. f. 7, 2. Ap 1919. 
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Smith, E. F., & McCulloch, L. Bacterium solanacearum in beans. 
Science II. 50: 238. 5S 1919. 


Segazzini, C. Relique mycologicae tropical. Bol. Acad. Nac. Cien. 


Cérdoba 23: 365-609. 1919. 
Includes a number of new species in various genera. 

Stakman, E. C. The black stem rust and the barberry. Yearbook 
U.S. Dept. Agr. 1918: 75-100. pl. 1-9 +f. 1. 1919. 

Standley, P. C. Studies of tropical American phanerogams. No. 3. 
Contr. U. S. Nat. Herb. 20: 173-220. 1919. 
Includes the new genus Randia and 65 new species in various genera. 

Stevens, F. L., & Dalbey, N. A parasite of the tree fern ( Cyathea). 
Bot. Gaz. 68: 222-225. pl. 15,16. 16S 1919. 
Griggsia gen. nov. is described. 

Stout, A.B. Intersexes in Plantago lanceolata. Bot. Gaz. 68: 109-133. 
pl. 12, 13. 15 Au 1919. 


Stover, W. G., & Coons, G. R. St. Louis Conference on take-all and 
flag smut of wheat. Phytopathology 9: 330-332. Au 1919. 


Taylor, A. Mosses as formers of tufa and of floating islands. Bryolo- 
gist 22: 38, 39. 8S 1919. 

Téllez, U. Resejfia histérica de los estudios botanicos en Colombia. 
Bot. Soc. Cien. Nat. Inst. La Salle 1: 106-109. 1S 1913; 220. 1 
Au 1914. 


Thurston, H. W. Jr. ‘Puccinia antirrhini. Phytopathology 9: 330. 
1919. 

Tracy, W. W. Tomato culture. i-x + 1-150. f. 1-43. New York. 
1919. 
The chapter on tomato diseases contributed by W. A. Orton. Not indexed 

separately. 

Transeau, E. N. Science of plant life. i-ix + 1-336. f. 1-704. 
Yonkers-on-Hudson. 1919. 

Twiss, W. C. A study of plastids and mitochondria in Preissia and 
corn. Am. Jour. Bot. 6: 217-234. pl. 33, 34. Jl 1919. 

Van Fleet, W. Progress in breeding freesias. Jour. Internat. Gard. 
Club 3: 232-239. Je 1919.  [lIllust.] 


Vestal, A. G. Phytogeography of the eastern mountain-front in 
Colorado—I. Physical geography and distribution of vegetation. 
Bot. Gaz. 68: 153-193. f. I-17. 16S 1919. 
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New names and the final numbers of new combinations are in bold face type. 


Abies concolor, 320; grandis, 314 

Acarospora cervina, 25; chlorophana, 25; 
rhagadiosa, 24 

Acer Douglasii, 315; rubrum, 143 

Acerates angustifolia, 46; floridana, 183; 
hirtella, 184; viridiflora, 46 

Achillea fusca, 319; lanulosa, 47, 309 

Aconitum divaricatum, 323 

Actaea arguta, 308; rubra, 304 

Additions to the flora of Colorado, 53 

Adenanthera, 261 

Adenocaulon bicolor, 316 

Aecidium Atriplicis, 120; Bourreriae, 
123; Cassiae, 123; Chamaecristae, 123; 
Clemensae, 123; ingenuum, 124; mod- 
estum, 124; Torae, 124; Zephyranthis, 
124 

Aeschynomene sp., 263 

Aesculus octandra, 263 

Aethusa Cynapium, 425 

Agalinis acuta, 430; paupercula, 439 

Agaricus campestris, 57; The sporadic 
appearance, of non-edible mushrooms 
in cultures of, 57 

Agoseris elata, 310; frondifera, 56; mon- 
tana, 56; glauca, 311; laciniata, 311; 
purpurea, 48 

Agropyron, 107; biflorum, 43; lanceo- 
latum, 319; molle, 43; pseudorepens, 
43; Richardsoni, 43; Scribneri, 43; 


Smithii, 39, 311; spicatum, 43, 49; 


tenerum, 43 

Agrostis antecedum, 430; asperifolia, 
309; elata, 431; foliosa, 315; grandis, 
309; humilis, 312; hyemalis, 302; 


idahoensis, 312; oregonensis, 318; | 


oreophila, 305; Thurberiana, 317; 
variabilis, 310 

Aira caryophyllea, 426 

Albizzia procera, 263 

Aletes acaulis, 46 

Aletris farinosa, 430 

Alisma brevipes, 301 

Allionia linearis, 44; pilosa, 44 


Allium Cepa, 338; fibrillum, 319; Geyeri, 


313; recurvatum, 44; sibiricum, 300; 
textile, 44; ursinum, 347; validum, 314 
Alnus sinuata, 317; tenuifolia, 309 
Alopecurus aristulatus, 302; geniculatus, 
425; pallescens, 319 pratensis, 425 
Alsine alpestris, 306; borealis, 300; 
brachypetala, 317; calycantha, 310; 


crassifolia, 306; crispa, 316; Jamesii, 
320; laeta, 310; obtusa, 312; stricti- 
flora, 310; washingtoniana, 319 
Alsinopsis dawsonensis, 324; obtusiloba, 
45; occidentalis, 317 
Amaranthus Powellii, 320; pumilus, 431 


Amarella anisosepala, 318; monantha, 


322; strictiflora, 310 

Amaryllis formosissima, 353 

Ambrosia psilostachya, 47 

Amelanchier alnifolia, 307; Botryapium, 
221; canadensis, 221, 222; canadensis 
intermedia, 221; intermedia, 221; 
laevis, 221, 222; micropetala, 223; 
micropetala potomacensis, 223; nan- 
tucketensis, 221; oblongifolia, 221-223; 
oblongifolia micropetala, 221; san- 
guinea, 222; saxatilis, 223; sera, 222, 
223; stolonifera, 221-223 

Amsinckia arenaria, 425 

Ancestry of maize—a reply to criticism, 
The, 275 

Andira anthelminthica, 263; inermis, 264 

ANpDREws, F. M., & Beats, C. C., The 
effect of soaking in water and of aération 
on the growth of Zea Mays, 91 

Andropogon, 39; Hallii, 43; laniger, 111; 
provincialis, 43; Schoenanthus, I11; 
scoparius, 111; stolonifer, 110, III 

Androsace diffusa, 46; filiformis, 309; 
occidentalis, 46; septentrionalis, 303; 

| subumbellata, 46, 308 

) Anemone cylindrica, 108; Drummondii, 
316; globosa, 311 

Angelica Lyallii, 318; Piperi, 320; Rose- 
ana, 324 

Anogra coronopifolia, 306; latifolia, 306 

| Antennaria anaphaloides, 47; 313; aprica, 

47; arida, 47; campestris, 47; confinis, 

| 3155 concinna, 313; flagellaris, 318; 
Howellii, 318, 3109; flavescens, 313; 

| luzuloides, 319; microphylla, 47; neo- 
dioica attenuata, 439; oblanceolata, 

| 311; petaloidea corymbosa, 437, 439; 

pulcherrima, 313; racemosa, 316; rosea, 

311 

Anthopogon simplex, 315 

| Anticlea elegans, 44, 313 

| Antiphylla oppositifolia, 304 

| Apargia autumnalis, 426 

| Apinus albicaulis, 315; flexilis, 308 

| Apocynum ambigens, 312; androsaemi- 
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folium, 306; pubescens, 431; pumilum, 
317 

Apogamy in Camptosorus 
27 

Apuleia praecox, 264 

Aquilegia coerulea, 308; columbiana, 
319; flavescens, 317; formosa, 316 

Arabis albertiana, 318; divaricarpa, 322; 
exilis, 324; Fendleri, 322; furcata, 
319; Lemmonii, 317; Lyallii, 316; 
microphylla, 318; Nuttallii, 319; ovata, 
302; oreophila, 324; retrofracta, 311, 
312; rupestris, 318; suffrutescens, 315 

Aragallus albiflorus, 45; deflexus, 45; 
gracilis, 324; Lambertii, 45, 49; Rich- 
ardsonii, 45; spicatus, 324; splendens, 
324; villosus, 324 

Aralia nudicaulis, 306 

Arctium tomentosum, 426 

Arctostaphylos platyphylla, 323; Uva- 
ursi, 299, 430 

Arenaria Burkei, 311; cephaloidea, 319; 
congesta, 311; Douglasii, 317; Fend- 
leri, 45; nardifolia, 319 

Argemone intermedia, 45 

cae Argentina Anserina, 302; argentea, 312; 
AR litoralis, 438 

a4 Arisaema pusillum, 431 

Aristida arizonica, 109; longiseta, 43; 
purpurascens, 430 

Arnica arcana, 324; cordifolia, 309; diver- 
siflora, 316; fulgens, 311, 312; gracilis, 

, 318; longifolia, 310; Menziesii, 315; 

: mollis, 313; Parryi, 313; pedunculata, 
311, 312; Rydbergii, 313 

Aronia arbutifolia, 431 

Artemisia arbuscula, 313; aromatica, 47; 
biennis, 302; Brittonii, 47; cana, 313; 
filifolia, 39; floccosa, 318; Forwoodii, 
47; frigida, 47, 309; gnaphaloides, 
47; incompta, 311; Michauxiana, 313; 
Pattersoni, 47; Stelleriana, 426; triden- 
tata, 255, 263, 311; tripartita, 313 

Arthrocarpum gracile, 264 

ARTHUR, J. C., New Species of Uredineae 
—XI., 107 

Artuur, J. C., & Marns, E. B., Grass | 
rusts of unusual structure, 411 

Arum maculatum, 347, 348 

Aruncus acuminatus, 320 | 

Asclepias amplexicaulis, 430; pumila, 46 

Ascyrum hypericoides, 431 

ASHE, W. W., Notes on trees and shrubs 

in the vicinity of Washington, 221 

Askepos brevipes, 167, 169, 177, 178 

Aspergillus niger, A study of some factors 
influencing the stimulative action of 
zinc sulphate on the growth of,—II. 
A comparison of two strains of the 
fungus, I 

Aspidium viride, 303 
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Asplenium septentrionale, 300; Tricho- 
manes, 300 

Aster amplifolius, 324; apricus, 313; 
Burkei, 310; campestris, 311; Canbyi, 
322; concolor, 430; crassulus, 47; 
Cusickii, 320; conspicuus, 318; diaboli- 
cus, 319; dumosus, 430; Geyeri, 312; 
integrifolius, 316; Jessicae, 318; laevis, 
308; meritus, 324; modestus, 319; 
nemoralis, 436; occidentalis, 310; ore- 
ganus, 317; Porteri, 47; Sayianus, 319; 
Wilsonii, 308 

Asterella, Three South American species 
of, 469 

Asterella boliviana, 477, 480; chilensis, 
469, 471; elegans, 478, 480; lateralis, 
469, 480; Lindenbergiana, 471, 477; 
Ludwigii, 471, 472; macropoda, 471, 
472, 477; tenella, 471, 472; venosa, 469, 
472, 477 

Astragalus goniatus, 313; striatus, 313; 
sulphurescens, 45 

Atelophragma Forwoodii, 324; glab- 
riuscula, 324 

Athyrium alpestre, 309; cyclosorum, 309 

Atragene columbiana, 312; grosseserrata, 
319 

Avena Hookeri, 43; Mortoniana, 43; 
striata, 300 

Azaliastrum albiflorum, 314 


Baccharis oaxacana, 108; sarothroides, 
263 

Bacterium tumefaciens, 447-451 

Balsamorrhiza Careyana, 320; deltoidea, 
315; sagittata, 311; terebinthacea, 316 

Bambos vulgaris, 122 

Baphia nitida, 264 

Baptisia tinctoria, 430 

Barbula Guepini, 211; latifolia, 209; 
obtusifolia, 213: Sprengelii, 217; sub- 
carnifolia, 214 

Bartonia iodandra, 423; paniculata, 424 

Batrachium Drouetii, 302; flaccidum, 301; 
trichophyllum, 301 

Bauhinia ligulata, 264; reticulata, 264 

C. C., ANDREWS, F. M., & The 
effect of soaking in water and of 
aération on the growth of Zea Mays, 

Beckmannia erucaeformis, 302 

Belairia mucronata, 264; spinosa, 264 

Berria Ammonilla, 271; quinquelocularis, 
271 

Berry, E. W., A new Matonidium from 
Colorado, with remarks on the dis- 
tribution of the Matoniaceae, 285 

Betula, 296; alaskana, 324; fontinalis, 
321; glandulosa, 300; papyrifera, 299, 
subcordata, 324 

Biatora franciscana, 22; Russellii, 23 
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BICKNELL, E. P., The ferns and flowering 


plants of Nantucket—XX, 423 
Bicuculla uniflora, 317 
Bigelovia graveolens, 255, 263 
Bilderdykia Convolvulus, 303 
Bistorta bistortoides, 310; vivipara, 300 
Blastenia festiva, 25 
Blepharoneuron tricholepis, 43, 322 
Blitum capitatum, 301 
Bocoa provacensis, 254 
Boehmeria scabra, 431 


Bombax cyathophorum, 263; insigne, | 


263; sp., 263 
Botrychium Coulteri, 318; Lunaria, 300; 


neglectum, 306; silaifolium, 300; sim- | 


plex, 306; virginianum, 300 
Bouteloua, 39; curtipendula, 43; gracilis, 
43; hirsuta, 43 
Bowdichia, 261 
Brief conspectus of the species of Kneif- 


fia, with the characterization of a new 


allied genus, A, 363 

Bromus brizaeformis, 43, 49; ciliatus, 
301; polyanthus, 313; Pumpellianus, 
43; sterilis, 425 

Brown, E. D. W., Apogamy in Camp- 
tosorus rhizophyllus,. 27 

Brown, F. B. H., The preparation and 


treatment of woods for microscopic 


study, 127 
Brya Ebenus, 259, 264 
Bryophyllum calycinum, 448-451 
Buellia colludens, 23 
Bulbilis dactyloides, 43 
Bulnesia arborea, 272; Sarmienti, 272 
Bursa Bursa-pastoris, 302 


Cacti, mucilage or slime formation in, 
157 

Caesalpinia coriaria, 264; Ebano, 264; 
echinata, 264; melanocarpa, 264; Sap- 
pan, 264; tinctoria, 265 

Calamagrostis canadensis, 302; Cusickii, 
315; elongata, 302; Langsdorfii, 300; 
luxurians, 312; micrantha, 306; pur- 
purascens, .43, 301; rubescens, 316; 
scopulorum, 322; Suksdorfii, 316 

Calamovilfa, 39 

Callitriche autumnalis, 302; palustris, 302 

Calochortus Gunnisonii, 44 

Caltha leptosepala, 318 

Campanula petiolata, 47, 49, 311 

Campe americana, 310 

Camptosorus rhizophyllus, Apogamy in, 
27 


Cancers, Studies on plant,—I. The | 
| Cedrela sp., 269 


mechanism of the formation of the 
leafy crown gall, 457 
Capnodes aureum, 302 
Carapa guianensis, 269; obovata, 269 
Cardamine arenicola, 431; Breweri, 316; 


cordifolia, 322; multifolia, 323; oligo- 
sperma, 315; pennsylvanica, 323 

| Carex aenea, 305; aquatilis, 300; atrati- 
formis, 307; athrostachya, 308, 310; 
aurea, 302; brunnescens, 300; Bolan- 
deri, 308; Buxbaumii, 302; canescens, 
300; chordorrhiza, 305; concinna, 301; 
concinnoides, 315; Crawfordii, 304; 
debilis, 431; deflexa, 305; diandra, 300; 
438; disperma, 300; Douglasii, 311; 
durifolia, 305; eburnea, 307; elynoides, 
39, 44, 49; epapillosa, 320; exilis, 436; 
filifolia, 313, fissuricola, 320; flava, 
304; Geyeri, 312, 313; Goodenovii, 438; 
gynocrates, 300; Halleri, 301; helio- 
phila, 44; hirta, 425; Hoodii, 311; 
incomperta, 431; interior, 302; Jonesii, 
316; Kelloggii, 310; lacustris, 304; 
lanuginosa, 302; 306; laeviculmis, 314; 
limosa, 304, 436; livida, 303, 436; 
luzulina, 316; Mertensii, 315; microp- 
tera, 318; militaris, 305; monile, 438; 
muricata, 426; nervina, 316; nubicola, 
313; obtusata, 44, 311; oreocharis, 44; 
pachystachya, 313; Parryana, 305; 
paupercula, 300; Peckii, 303, 304; 
pedunculata, 307; pennsylvanica, 430; 
phaeocephala, 311; Pipe1i, 318; prairea, 
438; praticola, 301; Preslii, 316; 
Raynoldsii, 310; retrorsa, 302; Richard- 
sonii, 307; Rossii, 390, 44, 311, 312; 
rostrata, 302; scirpoidea, 304; scopu- 
lorum, 313; siccata, 39, 44, 306; simu- 
lata, 310; spectabilis, 315; stenoch- 
laena, 39, 44, 306; stenophylla, 31, 
44, 302; subloliacea, 438; tenera, 
307; tenuirostris, 310; Tolmiei, 318; 
tonsa, 430; trichocarpa, 436; utri- 
culata, 438; vaginata, 304; viridula, 
302; xerantica, 44 

Carpenteria ovata, 262 

Carum Carui, 302; 

Carya glabra hirsuta, 225; ovalis hirsuta, 
225 

Cassia Fistula, 265 

Castalia Leibergii, 304 

Castanospermum australe, 265 

Castilleja cervina, 320; exilis, 312; 
hispida, 313; lancifolia, 313; lauta, 
313; linariaefolia, 311; lutea, 319; 
occidentalis, 47; pallescens, 318; pine- 
torum 314; sessiliflora, 47; Suksdorfii, 
319; Vreelandii, 320 

Catabrosa aquatica, 300 

Ceanothus Fendleri, 322; prostratus, 314; 
velutinus, 321 


Ceiba pentandra, 263 

Centaurea Jacea, 424; maculosa, 424; 
melitensis, 425 

Centaurium spicatum, 426 
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Centrolobium patinense, 265; robustum, 
265; sp., 265 

Cerastium Beeringianum, 45; brachy- 
podum, 45; campestris, 45; semide- 
candrum, 426; strictum, 45, 311 

Cercis canadensis, 143, 265; Siliquastrum, 
205 

Cercocarpus ledifolius, 310 

Cetraria islandica crispa, 22 

Chaenactis Douglasii, 311 

Chamaenerium spicatum, 300 

Chamaebatiaria Millefolium, 323 

Chamaepericlymenum canadense, 200, 
434; unalaschense, 320 

Chaetochloa versicolor, 431 

Characeae, Preliminary note on a differ- 
ential staining of the cytoplasm of, 375 

Chara coronata, 378 

Cheilanthes Fendleri, 323; gracillima, 315 

Cheirinia aspera, 45; asperrima, 45; ob- 
lanceolata, 45; Wheeleri, 45 

Chelidonium majus, 425 

Chenopodium Botrys, 302; desiccatum, 
44 

Chickrassia tabularis, 269 

Chimaphila maculata, 429; Menziesii, 
314; occidentalis, 309 

Chiogenes hispidula, 307, 439 

Chloroxylon Swietenia, 260, 270 

Chrysophyllum Cainito, 121 

Chrysopsis asprella, 47, foliosa, 47; fal- 
cata, 430; fulcrata, 48; hispida, 48; 
villosa, 48, 306 

Cuurcu, M. B., The development and 
structure of the bulb in Cooperia 
Drummondii, 337 

Cinna latifolia, 305 

Circaea alpina, 306; pacifica, 309 

Cirsium Drummondii, 324; Eatoni, 322; 
Macounii, 319; undulatum, 48 

Cissus incisa, 122 

Cladonia gracilis chordalis, 23; pyxidata, 
21 

Claytonia chrysantha, 319; lanceolata, 
310; virginica, 306 

Clevea Rousseliana, 167 

Clinopodium coccineum, 187; vulgare, 
306 

Clitocybe dealbata, 60; dealbata defor- 
mata, 60; dealbata minor, 60; dealbata 
sudorifica, 60 

Coeloglossum bracteatum, 305 

Coelopleurum actaeifolium, 439; Gmelini, 
116 

Cogswellia macrocarpa, 46; orientalis, 46 

Colchicum autumnale, 347 

Coleosanthus grandiflorus, 313 

Collinsia parviflora, 309 

Collomia linearis, 46, 311 

Colorado, Additions to the flora of, 53 

Colorado, A new matonidium from, 285 


| Colorado, Xerophytic grasslands at dif- 
ferent altitudes in, 37 

Columbia serratifolia, 271 

Comandra livida, 305; pallida, 47 

Comarum palustre, 303 

Conioselinum scopulorum, 312 

Conjugatae, Sex in, 441 

Conocarpus erecta, 260 

Conringia orientalis, 425 

Conyza arborescens, 238 

Cooperia Drummondii, The development 
and structure of the bulb in, 337 

Coptidium lapponicum, 307 

Coptis trifoliata, 305; trifolia, 438 

Corallorrhiza Corallorrhiza, 305; macu- 
lata, 429; Mertensiana, 314; multi- 
flora, 300 

Cordylophorum suffruticosum, 318 

Coreopsis tinctoria, 48 

Corsinia, 462 

Corylus rostrata, 438 

Coryphantha missouriensis, 46; radiosa, 
40 

Coumarouna odorata, 265; panamensis, 
265; sp., 265 

Cracca virginiana, 430 

Crataegus apposita, 225; Smithii, 225 

Crescentia curcurbitina, 262; Cujete, 262 

Crunocallis Chamissonis, 310 


| Cryptantha Torreyana, 311 


Cryptogramma acrostichoides, 300; den- 
sa, 309; Stelleri, 306 

Cumingia philippinensis, 263 

Cynodontium latifolium, 218 

Cynomarathrum Nuttallii, 322 

Cypripedium passerinum, 305 

Cythera bulbosa, 300; occidentalis, 314 

Cytisus scoparius, 426 


Dactylis glomerata, 302 

Dalbergia Brownei, 265; hupeana, 265; 
latifolia, 265; nigra, 265; retusa, 265; 
Sissoo, 265; sp., 265 

Dalea spincsa, 265, 255, 256 

Dalibarda repens, 436 

Danthonia californica, 310; intermedia, 
43; Parryi, 43; spicata, 300; unispicata, 
310 

Dasiphora fruticosa, 299 

Dasystephana Bigelovii, 46; calycosa, 
316; monticola, 318; oregana, 315; 
Porphyrio, 183, 184; tenuifolia, 183, 
184 

Debarya africana, 446; americana, 446 
calospora, 446; decussata, 446; des- 
midoids, 446; glyptosperma, 446; Har- 
dyi, 446; laevis, 446; immersa, 446; 
reticulata, 446 

Delphinium bicolor, 318, 323; depauper- 
atum, 315; multiflorum, 312; Nelsonii, 
313; Nuttalliagum, 318; occidentale, 
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322; Penardii, 45; reticulatum, 322; 
virescens, 45 

Deschampsia caespitosa, 300 

Desmatodon in North America, The 
genus, 207 

Desmatodon arenaceus, 207, 213; Bushii, 
207; camptothecius, 218; cernuus, 200, 
218; Garberi, 299, 216; Guepini, 208 
211; latifolius, 208, 209; Laureri, 209, 
219; neomexicanus, 207, 212; nervosa, 
207; obliquus, 210; oblongifolius, 213; 
ohioense, 213; obtusifolius, 207, 208, 
213; plinthobius, 208; Porteri, 208, 
214; Sartorii, 207; Sprengelii, 207, 217; 
stomatodontus, 207; subtorquescens, 
213; suberectus, 208, 210; systilius, 
208, 215; systylioides, 207 

Desmatodon in North America, The 
genus, 207 

Development and structure of the bulb in 
Cooperia Drummondii, The, 337 

Development of the endosperm in 
Vaccinium corymbosum, The, 465 

Dialium indum, 265 

Dicranum latifolium, 208, 209 

Didymodon arenaceus, 213 

Diospyros virginiana, 263 

Diphysa carthagenensis, 265 

Diplodiscus paniculatus, 271 

Diploma tenuifolia, 183 

Disporum oreganum, 314 

Distegia involucrata, 299 

Dodecatheon alpinum, 317; conjugens, 


318; cylindrocarpum, 319; Jeffreyi, 
315; parviflorum, 312; radicatum, 322; | 


salinum, 324; viviparum, 319 

Doellingeria humilis, 431 

Draba andina, 323; auriformis, 322; 
coloradensis, 45; lutea, 311; nemorosa, 
302; nitida, 313 

Dracaena aurea, 134 

Drosera longifolia, 304; rotundifolia, 304 

Drymocallis corymbosa, 313; fissa, 321; 
foliosa, 324; glandulosa, 45, 311, 312; 
pumila, 320 

Dryopteris cristata, 307; dilatata, 304; 
Filix-mas, 304; fragrans, 305; inter- 
media 307, 

Dugaldia Hoopesii, 321 

Dumortiera, A taxonomic study of, 167 

Dumortiera calcicola, 167-181; dilatata, 
167; denudata, 167; hirsuta, 167-179; 
hirsuta angustior, 177; hirsuta inter- 
media, 177; hirsuta irrigua, 177; 
irrigua, 167-177; nepalensis, 167-181; 
Spathysii, 167; trichocephala, 167-178; 
velutina, 167-180 


Eburophyton Austinae, 314 
Echinopanax horridum, 308 
Effect of soaking in water and of aéra- 


tion on the growth of Zea Mays, The, 


Ekmania, 250; lepidota, 250 

Eleocharis acicularis, 301; palustris, 301; 
tricostata, 431 

Elephantella groenlandica, 301 

Elephantopus carolinianus, 251; elatus, 
251; elatus intermedius, 252; nudatus, 
251; tomentosus, 251 

Elymus condensatus, 311; glaucus, 308; 
halophilus, 431; Howellii, 319; nitidus, 
318; simplex, 320; triticoides, 43 

Endocarpon pusillum, 24; tortulosum, 24 

Entandrophragma Candollei, 269 

Enterolebium Schombergkii, 265; sp., 
265 

Ephebe pubescens, 23 

Epigaea repens, 430, 465 

Epilobium adenocaulon, 307; 439; alpi- 
num, 301; brevistylum, 310; delicatum, 
318; glaberrimum, 315; Hornemannii, 
301; hirsutum, 426; lineare, 438; 
luteum, 319; oregonense, 315; occi- 
dentale, 310; palustre, 438; panicu- 
latum, 311, 312; strictum, 438 

Equisetum arvense, 302; Burchardti, 
287; fluviatile, 303; laevigatum, 303; 
palustre, 303; pratense, 307; scirpoides, 
304; sylvaticum, 304; variegatum, 306 

Erigeron canus, 48; compositus, 48; 
conspicuus, 312; divergens, 48; flagel- 
laris, 48; glabellus, 319; Howellii, 319; 
macranthus, 312; salsuginosus, 310; 
speciosus, 312; tenellum, 324 

Eriocoma hymenoides, 43, 311, 312 

| Eriogonum alatum, 44; depressum, 319; 
effusum, 44; flavum, 44; Jamesii, 44; 
ovalifolium, 311; Piperi, 318; poly- 
phyllum, 319; pyrolaefolium, 315; 
stellatum, 311; thymoides, 319; um- 
bellatum, 44, 311 

Eriophorum angustifolium, 300; callitrix, 
305; Chamissonis, 303; gracile, 301; 
opacum, 305; Scheuchzeri, 303; viride- 
carinatum, 438 

| Erocallis triphylla, 320 

| Erxlebenia minor, 300 

Erysimum cheiranthoides, 425 

| Erythrina Crista-galli, 265; falcata, 265; 
indica, 265; monosperma, 265; velutina, 
265 

Erythronium grandifiorum, 319 

| Euploca convolvulacea, 186; racemosa. 

| 186 

| Eurotia lanata, 311 

| Eucephalus elegans, 318 

| Euthamia minor, 431; tenuifolia, 430 

Evans, A. W., A taxonomic study of 
Dumortiera, 167; Three South Ameri- 
can species of Asterella, 469 

Evolvulus sericeus, 185 
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Fendlerella utahensis, 323 

Ferns and flowering plants of Nantucket 
—XX, The, 423 

Ferolia guyanensis, 260, 269 

Festuca arizonica, 322; brachyphylla, 43; 
capellata, 425; ingrata, 43; minutifiora, 
43; myuros, 425; octoflora, 43, 302; 
rubra, 43, 301; saximontana, 43; 
subulata, 308; Thurberi, 114; viridula, 
315 

Ficus altissima, 269; Benjamina, 269 


Filix bulbifera, 300; fragilis, 300; mon- | 


tana, 300 

Fimbriaria boliviana, 477; canalensis, 
472, 476; chilensis, 469; elegans, 473; 
474; Lindenbergiana, 474; macropoda, 
472-477; Mandoni, 472, 474, 476 

Fragaria americana, 306; bracteata, 308, 
ovalis, 322; platypetala, 316; terrae- 
novae, 437, 438 

Fraxinus caroliniana, 226 


Gagea arvensis, 352; stenopetala, 352 

Gaillardia aristata, 48 

Galanthus nivalis, 356 

Galium boreale, 47, 300; subbiflorum, 
310; palustre, 439; triflorum, 300 

Gametogenesis and fecundation in Zea 
Mays as the basis of xenia and 
heredity in the endosperm, 73 

Gaultheria humifusa, 308 

Gaura coccinea, 46; glabra, 46 

Gayophytum diffusum, 317; intermedium, 
311; pumilum, 317; racemosum, 311; 
ramosissimum, 311 

Genista canariensis, 266 

Gentiana angustifolia, 183 

Geoprumnon succulentum, 45 

Geranium Fremontii, 46; Parryi, 46; 
pusillum, 425; Richardsonii, 308; vis- 
cosissimum, 308 

Geum macrophyllum, 304; oregonense, 
310; perincisum, 307; rivale, 306; 
strictum, 436 

Genus Desmatodon in North America, 
The, 207 

Gilia aggregata, 311; pulchella, 
scariosa, 46; spicata, 46 

Guieason, H. A., Taxonomic studies in 
Vernonia and related genera, 235 

Glycosma occidentalis, 309 

Gnaphalium proximum, 318; 
escens, 312; uliginosum, 302 

Gossypium arboreum, 268; drynarioides, 
269 

Gourliea decorticans, 266 

Graphephorum Brandegei, 310; muticum, 
315 

Grass rusts of unusual structure, 411 

Grewia celtidifolia, 271; laevigata, 271; 
Rolfei, 271; tiliaefolia, 271 


313; 


sulphur- 
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GrirFitTus, D., New and old species of 
Opuntia, 195 
Grindelia erecta, 48; perennis, 48; squar- 
rosa, 48; subalpina, 48 
| Grossularia leptantha, 322 
| Guaiacum Coulteri, 272; officinale, 272; 
sanctum, 272 
| Guarea trichiloides, 269 
| Guazuma ulmifolia, 270 
Gutierrezia Sarothrae, 48 
| Gymnolomia multiflora, 311 
Halerpestes Cymbalaria, 302 
Hamosa calycosa, 320 
Harbouria trachypleura, 46 
Hedeoma hispida, 47 
| Hedysarum americanum, 307 
|Helianthemum dumosum, 430; majus, 
430; propinquum, 430 
_ Helianthus Maximiliani, 424; petiolaris, 
| 48, 49, 311 
| Heliocarpus americanus, 271; appendi- 
culatus, 271 
Hemieva ranunculifolia, 319 
| Heracleum lanatum, 300 
| Heritiera littoralis, 270; minor, 270 
| Herminiera elaphroxylon, 256, 266 
| Hesperochloa Kingii, 43, 311 
Heterisia Mertensiana, 315 
|Heuchera glabra, 319; grossulariifolia, 
319; hispida, 307; rubescens, 320 . 
| Hibiscus grewiaefolius, 269; macrophyllus, 
| 269; similis, 269; tiliaceus, 269 
| Hicoria glabra hirsuta, 225 
| Hieracium albertinum, 318; albiflorum, 
309; cynoglossoides, 318; griseus, 318 
Hippuris vulgaris, 302 
Hitcucock, R., Preliminary note on a 
differential staining of the cytoplasm 
| of Characeae, 375 
Holocalyx Balansae, 266 
| Holoptelea integrifolia, 272 
Homalobus dispar, 324; flexuosus, 45 
Hordeum jubatum, 43, 302; murinum, 
| 315; nodosum, 43 
| Houstonia coerulea, 430 
| Hudsonia ericoides, 430 
| Hyacinthus orientalis, 344 
Hydrophyllum alpestre, 321; capitatum, 
311 
Hygropyla irrigua, 171, 177; nepalensis, 
178, 180 
Hymenopappus filifolius, 48 
Hyophila fragilis, 216; stomatodonta, 218 
Hypenantron chiiense, 469 
Hypericum Ascyron, 436; ellipticum, 
436; formosum, 320; Scouleri, 316 
Hypopitys americana, 429; lanuginosa, 
429 


Ibidium porrifolium, 312; strictum, 303 
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Ichanthus pallens, 115 

Ichthyomethia piscipula, 255, 266 

Ilex bronxensis, 438 

Index to American Botanical Literature, 
31, 65, 101, 151, 189, 227, 329, 381, 
381, 417, 453, 481 

Indigophora Zollingeriana, 266 

Inga vera, 259 

Inocarpus edulis, 254, 266 

Ionactis linariifolius, 430 

Iris missouriensis, 310; pseudacorus, 425 

Isoetes Howellii, 315; Nuttallii, 315; 
Tuckermani, 438 


Juncoides comosum, 311; glabrum, 319; 
intermedium, 3061; parviflorum, 301; 
spicatum, 44, 301 

Juncus aristulatus, 431; ater, 44; balticus, 
438; bufonius, 302; bufonius halo- 
philus, 438; confusus, 313; dichotomus, 
431; Greenei, 430; interior, 44; longi- 
stylis, 311, 31:2; Mertensianus, 
nevadensis, 316; Regelii, 318; Richard- 
sonianus, 303, 304; Torreyi, 306; 
Tweedyi, 323; Vaseyi, 306 

Juniperus siberica, 299 


Kalmia microphylla, 309 

Kalmiella hirsuta, 183 

Kelloggia galioides, 316 

Kentrophyta tegetaria, 320 

Khaya sp., 268 

Kleinhovia hospita, 270 

Kneiffia, A brief conspectus of the species 
of, 363 

Kneiffia, 368; Alleni, 366, 371; angusti- 
folia, 368; arenicola, 364, 367; brevi- 
Stipata, 365, 360; chrysantha, 372; 
floribunda, 371; Fraseri, 371; fruticosa, 
365, 367, 368; fruticosa humifusa, 365, 
368; glauca, 366, 371; linearifolia, 373; 
linearis, 368; linifolia, 373; longipedi- 
cellata, 368; maculata, 371; Michauxii, 
372; perennis, 366, 372; pratensis, 364, 
366; pumila, 372; riparia, 365, 369; 
semiglandulosa, 365, 369; sessilis, 364, 
366; Spachiana, 366, 372; subglobosa, 
364, 367; suffruticosa, 370; Sumstinei, 
366; tetragona, 365, 371; tetragona 
hybrida, 365, 371; tetragona longi- 
stipata, 365, 371; velutina, 363, 365, 
370 

Koeleria gracilis, 43 

Koompassia excelsa, 266 


Laburnum vulgare, 266 

Laccopteris, 291 

Laciniaria punctata, 48, 49, 306 

Lactuca multifida, 320; spicata, 306 

Lappula diffusa, 317; floribunda, 311; 
Lappula, 425 
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Larix occidentalis, 314 

Larrea cuneifolia, 272; divaricata, 272 

Lathyrus pilosus, 438 

Lavauxia flava, 311 

Lecanora atrynea, 25; calcarea, 22; 
castanea, 23; crassa, 22; epibrya, 23; 
fruticulosa, 22; lentigera, 22; pallida, 
22, subfusca, 23; thamnoplaca, 22, 25; 
tartarea, 22 

Lechea Leggettii, 431; maritima, 430 

Lecidia amylacea, 24; armeniaca, 24; 
decipiens, 21, 24; globifera, 23; granu- 
losa, 21; tessellata, 22 

Ledum glandulosum, 317 

Lemna gibba, 310; minor, 301; trisulca, 
301, 438 

Leontodon scopulorum, 322 

Lepargyraea canadensis, 299 

Lepidaploa buxifolia, 241 

Lepidium densiflorum, 45, 306; monta- 
num, 320; neglectum, 425 

Leptasea austromontana, 313 

Leptodactylon Nutallii, 311; pungens, 311 

Leptoloma cognatum, 113 

Lespedeza Bicknellii, 430 

Lesquerella montana, 45 

Leucocrinum montanum, 44 

Levine, M., The sporadic appearance of 
non-edible mushrooms in cultures of 
Agaricus campestris, 57; Studies on 
plant cancers—I. The mechanism of 
the formation of the leafy crown gall, 
447 

Lewisia redeviva, 311 

Lichens, Notes on some western, 21 

Ligusticum Canbyi, 320; Leibergii, 320; 
scoticium, 439; tenuifolium, 312 

Lilium candidum, 353; Martagon, 338 

Limnia asarifolia, 317; perfoliata, 317; 
sibirica, 317 

Limnobotrya montigena, 310 

Limnorchis borealis, 312; stricta, 312; 
viridiflora, 312 

Limosella aquatica, 301; tenuifolia, 301 

Linnaea americana, 299, 306, 429, 439; 
longiflora, 314 

Linum intercursum, 46, 
309, 310 

Lithophragma bulbifera, 311, 312; par- 
viflora, 311, 312 

Lithospermum arvense, 425 

Lloydia serotina, 44 

Lonchocarpus albiflorus, 266 

| Luetkea pectinata, 319 

| Lupinus, Studies in the genus,—IV. The 

| Pusilli, 389 

Lupinus argenteus, 3112; argillaceus, 389, 


430; Lewisii, 


| 391, 393, 395; brevicaulis, 389, 390, 
391, 396; Burkei, 318, caespitosus, 313; 
capitatus, 380, 392; concinnus, 400; 
densiflorus, 391; dispersus, 389, 3096; 
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flavoculatus, 389, 392, 404; inter- 
montanus, 389, 392, 408; Kingii, 380, 
391, 392, 393; Kingii argillaceus, 395; 
laxiflorus, 316; leucophyllus, 317; leu- 
copsis, 318; malacophyllus, 389, 390; 


microcarpus ruber, 400; odoratus, 
380-401; odoratus pilosellus, 402; 
polyphyllus, 315; pusillus, 389-405; 


pusillus intermontanus, 408; rubens, | 


3890, 392, 403; rubens flavoculatus, 404; 
scaposus, 380, 392, 396; sericeus, 318; 
Shockleyi, 389-400; Shockleyi pilosel- 
lus, 392; Sileri, 389, 392, 393; subvexus, 
391; subvexus transmontanus, 390; 
tenellus, 311 

Lychnis dioica, 425 


Lycopodium alopecuroides, 431; alpinum, | 
305; annotinum, 301; clavatum, 304; | 


complanatum, 304; inundatum, 304; 
436; obscurum, 304; sitchense, 304 
Lygodesmia juncea, 48 
Lysias Menziesii, 314; orbiculata, 305 
Lysiella obtusata, 300 


Machaeranthera aspera, 48; varians, 48; 
viscosa, 48, 324 

Machaerium Whitfordii, 266 

Macrocalyx Nyctelea, 306 

Macronema discoideum, 
cosum, 311 

Madia glomerata, 311 


321; 


Marns, E. B., Artuur, J. C., &, Grass | 


rusts of unusual structure, 411 
Maize, The ancestry of,—a reply of criti- 
cism 
Marchantia hirsuta, 177; irrigua, 
trichocephala, 178, 180 
Marrubium vulgare, 425 
Matonia pectinata, 287-293 
Matonidium Althausii, 285, 293; ameri- 
canum, 287; Goepperti, 285 
Melampyrum lineare, 307 
Melica bella, 313; Smithii, 303; specta- 
bilis, 313; subulata, 316 
Melochia indica, 271 
Menyanthes trifoliata, 302 
Mentha glabrata, 439 
Menziesia ferruginea, 317; glabella, 317 
Meriolix serrulata, 46 
Mertensia Bakeri, 47, cana, 


49; 47; 


Clokeyi, 55; lanceolata, 47, 55; lateri- | 
flora, 47; lineariloba, 47; media, 55; | 


paniculata, 304; Parryi, 47 
Mesocarpus macrosporus, 


446; robustus, 446; scalaris, 446 
Mezoneurum kauaiense, 266 
Micranthes aestivalis, 319; arguta, 310; 
Greenei, 324; rhomboidea, 45; mic- 


rantha, 321 
Milletia pendula, 366 


suffruti- | 


177; | 


446; pleuro- | 
carpus, 446; radicans, 446; recurvus, | 
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Mimulus Breweri, 315; Langsdorfii, 310; 
Lewisii, 310; moschatus, 301; nasutus, 
315; primuloides, 315 

| Mitella nuda, 307 

| Mitellastra caulescens, 314 

| Moehringia latifolia, 301; macrophylla, 
301 

|Monarda menthaefolia, 308; pectinata, 
47; punctata, 186; punctata immacu- 
lata, 186; punctata villicaulis, 186 

Moneses reticulata, 320; uniflora, 300 

Monoclea Forsteri, 167 

Monotropa Hypopitys, 465; uniflora, 300 

Moringia pterygosperma, 269; sp., 260 

| Mougeotia angolensis, 445; Boodlei, 445; 
calcarea, 445; capucina, 445; delicatula, 
445; divaricata, 445; genuflexa, 445, 
446; glyptosperma, 445; gracillima, 
445; irregularis, 445; laetevirens, 445; 
laevis, 445; minnesotensis, 445; mira- 
bilis, 446; nummuloides, 445, 446; par- 
vula, 445, 446; pulchella, 445; quadrata, 
445; sphaerocarpa, 445; tenuis, 445; 
tumidula, 445; uberosperma, 445; ver- 
rucosa, 445; viridis, 445 

Mucilage or slime formation in the cacti, 


|} $7 
| Muhlenbergia comata, 309; filiformis, 
| 309; diffusa, 113; gracilis, 43, 320; 


gracillima, 43; racemosa, 306; Richard- 
sonis, 43, 302; subalpina, 43 
| Musineon divaricatum, 46; peduncula- 
tum, 46 
Myosurus aristatus, 310 
Myrica Gale, 438 
Myrocarpus fastigiatus, 267; frondosus, 
267 
|Myrospermum frutescens, 267 
| Myroxylon toluiferum, 267 


| Nabalus racemosus, 306; serpentarius, 430 


Naias guadalupensis, 431 

| Naiocrene parvifolia, 316 

| Nantucket, The ferns and flowering plants 
of, —XX, 423 

| Nephromopsis ciliaris, 22 

| Neslia paniculata, 425 

| New and old species of Opuntia, 195 

| New Matonidium from Colorado, with 

| remarks on the distribution of the 
Matoniaceae, A, 285 

New species of Uredineae— XI, 107 

Nitella opaca, 378 

North America, The genus Desmatodon 
in, 207 

| Notes on some western Lichens, 21 

Notes on the plants of the southern 
United States—V, 183 

Notes on trees in the vicinity of Wash- 

| ington, 221 

| Notholaena Fendleri, 323 
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Nuttallia hastata, 53 nuda, 53; Rusbyi, 438; nervata, 300; obtusa, 436; septen- 


54; stricta, 53 |  trionalis, 300 
Nymphaea polysepala, 310 Panicum albemarlense, 431; auburnae, 
431; Bicknellii, 431; cognatum, 113; 
Odostemon Aquifolium, 308 depauperatum, 430; Huachucae, 303; 
Oenothera ambigua, 370; canadensis,| hypnorum, 23; linearifolium, 423; 
370; chrysantha, 372; florida, 368;  meridionale, 430; thermale, 316; vir- 
Fraseri, 371; fruticosa, 367, 370, 372;| gatum cubense, 431 


fruticosa humifusa, 368; fruticosa | Parkia biglandulosa, 267 

incana, 371; fruticosa phyllopus, 371; | Parmelia physodes, 22 

glauca, 371; Hookeri, 311; hybrida, | Parnassia fimbriata, 310; palustris, 307; 
371; hybrida ambigua, 371; incana, parviflora, 306 

370; linearis, 368; linifolia, 373; longi- | Paronychia Jamesii, 45 

pedicellata, 368; perennis, 372; pilosella, | Pectianthia Breweri, 314; pentandra, 308 
370; pratensis, 366; pumila, 372;| Pedicularis bracteosa, 310; canadensis, 


pusilla, 372; riparia, 369; serotina, 306; contorta, 316; racemosa, 309 

370; Spachiana, 372; tetragona, 370 Pellaea glabella, 304 
Olea europea, 260 Peltigera aphthosa, 22 
Oligoron longifolium hirsutum, 184 Peniophyllum, 373; linifolium, 373 
Olneya tesota, 256, 267 PENNELL, F. W., A brief conspectus of the 
Olyra latifolia, 412, 413 species of Kneiffia, with the characteri- 
Onopordum tauricum, 56 zation of a new allied genus, 363; 
Onosmodium occidentale, 47 Notes on plants of the southern United 
Ophrys convallarioides, 305; nephrophylla,| States—V., 183 

312 Pentace polyantha, 271 
Oplismenus hirtellus, 115 Pentstemon crassifolius, 318; gracilis, 
Opulaster monogynus, 323 47; Lyallii, 319; pinetorum, 320; 
Opuleia praecox, 264; sp., 264 procerus, 311; Rydbergii, 322; sub- 
Opuntia amarilla, 205; Bartrami, 201; glaber, 322 


chata, 199; cyanea, 196; diversispina, | Peramium decipiens, 300; ophioides, 305 
197; effulgia, 195; elongata, 199; | Pereskia Pereskia, 161 
Ficus-indica, 159; fragilis, 46; gym- | Peritoma serrulatum, 313 
nocarpa, 199; hispanica, 198; inermis, | Persicaria coccinea, 301; Hartwrightii, 
161; Maideni, 201; maritima, 204;| 438; setacea, 431 
obovata, 202; polyacantha, 46; strep- | Petalostemon oligophyllus, 45; purpureus, 
ticantha, 203 45 
Opuntia, New and old species of, 195 Petasites nodulosa, 307; palmata, 307; . 
Oreobroma nevadensis, 320 sagittata, 306 
Oreocarya monosperma, 55; thyrsiflora, | Petrophytum caespitosum, 311, 312 


55; virgata, 47 | Peziza domiciliana, 62 
Oreoxis alpina, 46 | Phaca americana, 307; Hookeriana, 320; 
Ormosia calavensis, 267; rubusta, 267 | serpens, 323; Sileriana, 323 
Orophaca tridactylica, 45 | Phacelia Bakeri, 54; crenulata, 54; 
Orthocarpus luteus, 47, 49, 313; Tolmiei,| formosula, 54; glandulosa, 54; hetero- 
324 phylla, 47; sericea, 47, 313 


Oryzopsis asperifolia, 305; Bloomeri, | Phaedranassa chloracea, 349 
308; pungens, 303, 304; Webberi, 320 Phalaris arundinacea, 302, 436 
Osmorrhiza brevipes, 316; divaricata; | Phegopteris Phegopteris, 438; polypo- 
303, 304; Leibergii, 320; obtusa, 398, dioides, 30 


purpurea, 320 Philadelphus Lewisii, 319 
OstEerHout, G. E., Additions to the Flora | Phleum alpinum, 300; pratense, 302 
of Colorado, 53 | Phlox caespitosa, 313; Douglasii, 316; 
Ougeinia dalbergioides, 267 | floridana, 185; multiflora, 46 
Oxycoccus intermedius, 320; macrocarpus, | Phoenocaulis cheiranthoides, 315 
305; Oxycoccus, 305, 439 | Phragmites Phragmites, 301 
| Physalodes Physalodes, 425 


Pachystima Myrsinites, 308 | Physaria floribunda, 45 

Paeonia Brownii, 317 

Panaeolus campanulatus, 59; retirugis, 59; 
venenosus, 57 

Panicularia borealis, 300, grandis; 301, 


Physocalymma scaberrimum, 260, 268 
Phytogeographical notes on the Rocky 
Mountain region—VIII. Distribution 
of the Montane plants, 295 
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Picea canadensis, 124, 307; Engelmannii, 
312; mariana, 307; pungens, 321 

Picraena excelsa, 270 

Picrasma javanica, 270 

Pinus aristata, 320; Banksiana, 295; 
Murrayana, 308; ponderosa, 308, 315; 
resinosa scopulorum, 321 

Piperia elegans, 314; multiflora, 314; 
unalaschensis, 308 

Piptocoma rufescens latifolia, 251 

Plagiospermum tenue, 445 

Plantago eriopoda, 306; major, 302; 
Purshii, 47, 306 

Plants of the southern United States, 
Notes on,—V, 183 

Platymiscum dubium, 267; sp., 267 

Platypodium Maxonianum, 267 

Plaubelia tortuosa, 217 

Pleuraphis mutica, 43 

Pneumaria maritima, 439 

Poa andina, 322; annua, 302; arctica, 43; 
compressa, 43, 300; confusa, 43; cro- 
cata, 43, 301; Cusickii, 319; epilis, 43; 
Fendleriana, 143, 320; interior, 43, 312; 
leptocoma, 312; longiligula, 311; longi- 
pedunculata, 43; nervosa, 316; Olneyae, 
312; paddensis, 43; pratensis, 43, 302; 
rupicola, 43; Sandbergii, 311; subaris- 


tata, 43; triflora, 302; Vaseyochloa, 3:9 . 


Polanisia graveolens, 436 
Polemonium confertum, 46; occidentale, 


309 
Polycodium floribundum, 183 
Polygala polygama, 430 


Polygonum buxiforme, 306; Douglasii, | 


303; Engelmannii, 44; pennsylvanicum 
nesophilum, 431; ramosissimum, 302; 


sawatchense, 44; scandens, 1173 | 


Watsonii, 310 


Polypodium hesperium, 309; vulgare, | 


429 

Polystichum Andersoni, 320; Lonchitis, 
300; munitum, 315; scopulinum, 321 

Pongamia glabra, 267; mitis, 267 

Populus angustifolia, 321; balsamifera, 
299; tremuloides, 299; Wislizenii, 321, 
322 

Porliera hygrometra, 272 

Potamogeton alpinus, 301; foliosus, 301; 
lucens, 301; natans, 301 

Potentilla Bakeri, 311; Blaschkeana, 316; 
concinna, 45; dichroa, 318; diversifolia, 
311; Drummondii, 319; effusa, 45; fili- 


| Preparation and treatment of woods for 
microscopic study, The, 127 
Primula mistassinica, 307; Parryi, 322 
Proustia domingensis, 241 
Prunella vulgaris, 306 
Psoralea argophylla, 45; tenuiflora, 45 
Pseudocymopterus tenuifolius, 46 
Pseudotsuga mucronata, 308 
Pteretis nodulosa, 307 
Pteris aquilina, 300 
Pterocarpus angolensis, 267; dalber- 
gioides, 267; Draco, 267; echinatus, 
267; erinaceus, 267; indicus, 267; 
macrocarpus, 267; Marsupium, 267; 
Rohrii, 268; santalinus, 268 
Pterocymbium javanicum, 271;  tinc- 
torium, 271 
| Pterogyne nitens, 268; sp., 268 
Pterospermum diversifolium, 271; javan- 
icum, 271; suberifolium, 271 
Pterospora Andromedea, 309 
Puccinellia distans, 425 
Puccinia abrupta, 120; Agropyri, 114, 
115; Anemones-virginianae, 108; Aris- 
tidae, 109; Arundinariae, 122; Bam- 
busarum, 122; Chaseana, 412; Clema- 
tides. 107, 108, 114; Cockerelliana, 
113, 115; Coelopleuri, 116; corticioides, 
122; deformata 412; egressa, 108; 
farinacea, 118; Fuirenae, 109; fuireni- 
cola, 109; gentilis, 118; Helianthi, 119; 
imposita, 112, 411; inclita, 115, 411; 
invelata, 119; Kaernbachii, 110; longi- 
cornis, 122; massalis, 119; mammillata, 
117; missouriensis, 108; mitrata, 118; 
obtecta, 107; pallescens, 111, 412, 344, 
415; pallida, 111; parca, 117; phakop- 
soroides, 412-415; Polygoni, 117; 
| prospera, 118; Scribnerianum, 109; 
septentrionalis, 117; substriata, 116, 
| 41%; tubulosa, 411; wyomensis, 107 
| Pucciniastrum sparsum, 125 
| Pulsatilla ludoviciana, 45, 303; occiden- 
talis, 315 
Pyrola asarifolia, 300; bracteata, 320; 
chlorantha, 300, 429; dentata, 316; 
| elliptica, 300; picta, 309; rotundifolia, 
| 465; uliginosa, 300 
Pyxispora mirabilis, 446 
Quamoclidion multiflorum, 320 


Quercus pagoda, 225; pagodaefolia, 431; 
Schumardii, 225 


caulis, 322; glomerata, 316; Hippiana, | 


45; Nuttallii, 313; ovina, 324; pro- 
pinqua, 322; strigosa, 45 


Preliminary note on a differential 


staining of the cytoplasm of Char- 
aceae, 375 


Preliminary notes on the embryology of | 


Reboulia hemisphaerica, 461 


RAMALEY, F., Xerophytic grasslands at 
different altitudes in Colorado, 37 

Ramischia secunda, 300 

Ranunculus alismaefolius, 312, 316; 
Bongardii, 308; cardiophyllus, 312; 
Douglasii, 308; LEschscholtzii, 310; 

| intertextus, 322; micranthus, 306; 
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limosus, 318; Purshii, 302; recurvatus, 
108; reptans, 301; saxicola, 323; 
sceleratus, 302 

Ratibida columnifera, 48, 49 

Razoumofskia americana, 312; Douglasii, 
312; Laricis, 320 

Reboulia hemisphaerica, Preliminary 
notes on the embryology of, 461 

REcoRD, S. J., Storied or tier-like struc- 
ture of certain dicotyledonous woods, 
253 

Rhipsalis Houlletiana, 161; pachyptera, 
161; rhombea, 159, 160, 161 

Rhizocarpon geographicum, 21; petraeum, 
22 

Ribes glandulosum, 307; Hudsonianum, 
304; nevadense, 314; laxiflorum, 315; 
oxycanthoides calcicola, 437, 438; 
petiolare, 319; viscosissimum, 308 

Riccia, 462 

Rinodina chrysomelaena, 25 

Robinia Pseudo-Acacia, 143 

Rocky Mountain region, Phytogeo- 
graphical notes on the,—VIII. Dis- 
tribution of the montane plants, 295 

Rosa acicularis, 303; Bourgeauiana, 307; 
nutkana, 319 

Rubacer parviflorum, 308 

Rubus melanolasius, 312; nivalis, 314; 
pedatus, 315; pubescens, 306; specta- 
bilis, 314; strigosus, 438; triflorus, 438 

Rudbeckia hirta, 306; occidentalis, 310 

Rumex densiflorus, 322; hymenosepalus, 
320; mexicanus, 302; occidentalis, 302 

Ruppia pectinata, 317 

Rusts of unusual structure, Grass, 411 

RYDBERG, P. A., Phytogeographical notes 
on the Rocky Mountain region—VIII. 
Distribution of the Montane plants, 
295 

Rynchospora alba, 304; Torreyana, 431 


Sabatia Elliottii, 183 

Sabina horizontalis, 303 

Sagina saginoides, 301 

Sagittaria latifolia, 301 

Salix, 296, 321; Austinae, 316; Bebbiana, 
299; candida, 304; chlorophylla, 300; 
commutata, 319; cordata, 302; exigua, 
312; Fernaldii, 319; Geyeriana, 318; 
glaucops, 309; idahoensis, 318; Lem- 


moni, 314; lucida, 436; pedicellaris, | 


304; pellita, 307; Scouleriana, 308; 
sitchensis, 314; Smithiana, 426; tristis, 
430; Wolfii, 322 

Salvia alamosana, 118; fulgens, 121; 
microphylla, 118 

Sambucus coerulea, 317; melanocarpa, 
321; microbotrys, 322 

Santalum Freycinetianum, 134 

Sapindus senegalensis, 270 


Sarcobatus vermiculatus, 311 
Sarothra gentianoides, 430 
Saussurea americana, 320 
Saxifraga simulata, 322 
Schedonnardus paniculatus, 44 
Scheuchzeria palustris, 436 
Schizachyrium littorale, 431; scoparium, 
44; 430, villosissimum, 431 
Schizaea pusilla, 436 
Schoutenia ovata, 271 
Scirpus americanus, 107; atrocinctus, 304; 
caespitosus, 300; Eriophorum, 431; 
occidentalis, 438; pauciflorus, 300; 
pedicellatus, 438; pumilus, 305; rub- 
rotinctus, 438; subterminalis, 304, 436; 
validus, 301 
Scrophularia occidentalis, 321 
Sedum Douglasii, 315; Leibergii, 319; 
stenosepalum, 45, 49, 311 
Selaginella densa, 43, 313; montanensis, E 
319; mutica, 323; selaginoides, 306; 
Underwoodii, 321; Watsonii, 321 ; 
Senecio filicifolius, 321; Howellii, 318; - 
oblanceolatus, 48; pauciflorus, 301; ie 
perplexus, 48, 322; plattensis, 48; 


pseudaureus, 309; rapifolius, 322; 
serra, 313; spartioides, 48, 322; sub- 
nudus, 318; triangularis, 310; wer- 
neriaefolius, 48 
Sericocarpus linifolius, 430 
Seriocotheca glabrescens, 321 
Sepiscapella subulata, 431 
Sex in the Conjugatae and relative 
frequency of the different types of 
| conjugation, 441 
Sphaeralcea coccinea, 46 
| Sida densiflora, 269 
Sidalcea neomexicana, 323 
Sideranthus spinulosus, 48 
Sieversia ciliata, 313; grisea, 313 
| Silene acaulis, 45; columbiana, 318; 
Hallii, 45; Lyallii, 318; multicaulis, 
318; oregana, 318; repens, 319 
| Simaruba amara, 270; glauca, 270 
Sirogonium stricta, 445 
| Sisymbrium Nasturtium-aquaticum, 302 
| Sisyrinchium arenicola, 430 
Sitanion elymoides, 44; montanum, 318 
Sium cicutaefolium, 302 
Smelowskiaovalis, 316 
SmitH, C. P., Studies in the genus 
Lupinus—IV. The Pusilli, 389 
| Solanum peregrinum 425 
| Solidago aestivalis, 431; concinna, 48; 
| decumbens, 48; glaberrima, 306; mis- 
souriensis, 48; nemoralis 430; nana, 48; 
oreophila, 48; pulcherrima, 308 
| Solorina saccata, 23 
| Sonchus arvensis, 425 
| one chrysophylla, 268; secundiflora, 
268 
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Sorbus occidentalis, 319; scopulina, 312 | 


Sorghastrum nutans, 44 

South American species of Asterella, 
Three, 469 

Southern United States, Notes on plants 
of the,—V, 183 

Sparganium angustifolium, 
mum, 300 

Specularia perfoliata, 300 

Spiraea densiflora, 317; lucida, 317 

Spirogyra, various species of, 445, 446 

Sporadic appearance of non-edible mush- 
rooms in cultures of Agaricus cam- 
pestris, The, 57 

Sporobolus asperifolius, 44; heterolepis, 44 

Spraguea multiceps, 318 

Sprekelia formosissima, 353 

STEINBERG, R. A., A study of some fac- 
tors influencing the stimulative action 
of zinc sulphate on the growth of 
Aspergillus niger—II. A comparison 
of two strains of the fungus, 1 

Steironema lanceolatum, 424 

Stenotus stenophyllus, 315 

Sterculia foetida, 271; populifolia, 271 

STEVENS, N. E., The development of the 
endosperm in Vaccinium corymbosum, 
465 

Stewart, E. G., Mucilage or slime for- 
mation in the cacti, 157 

Stipa comata, 44; Elmeri, 316; minor, 44; 
Nelsonii, 44; oreganensis, 316; speciosa, 
320; Thurberiana, 315; Tweedyi, 44; 
Vaseyi, 322; viridula, 44 

Storied or tier-like structure of certain 
dicotyledonous woods, 253 

Streptopus amplexifolius, 303 

Strobus monticola, 314; Strobus, 295 

Studies on plant cancers—I. The 
mechanism of the formation of the 
leafy crown gall, 447 

Studies in the genus Lupinus—IV. The 
Pusilli, 389 

Study of some factors influencing the 
stimulative action of zinc sulphate on 
the growth of Aspergillus niger, A,—II. 
A comparison of two strains of the 
fungus, I 

Subularia aquatica, 301 

Sullivantia Hapemanii, 306 

Suriana maritima, 270 

Svida instolonea, 321 

Swartzia Gaillardi, 
tomentosa 268 

Swertia congesta, 324 

Swietenia Mahagoni, 269 

Syntherisma Ischaemum, 302 

Synthyris laciniata, 324; major, 320 


301; mini- 


268; panamensis, 


Tabebuia Donnell-Smithii, 262; Guay- 


acan, 255, 262; nodosa, 262; Palmeri, | 
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262; pentaphylla, 262: Schumanniana, 
262 

Tamarindus indica, 268 

Tarrietia Argyrodendron, 271; javanica, 
271; sumatrana, 271; sylvatica, 271 

Taxonomic studies in Vernonia and 
related genera, 235 

Taxonomic study of Dumortiera, A, 167 

Taxus brevifolia, 314 

Tecoma araliacea, 262; chrysantha, 262; 
leucoxylon, 262; obtusata, 262; spe- 
ciosa, 263; stans, 263, sp., 263 

Temnogametum heterosporum, 446 

Tessaranthium stenopetalum, 46 

Tetraneuris acaulis, 48; lanigera, 48 

Thalictrum alpinum, 301; columbianium, 
318; dasycarpum, 306; Fendleri, 114; 
occidentale, 317; sparsiflorum, 308-310 

Thelesperma gracilis, 322 

Thelypteris Dryopteris, 300; Oreopteris, 
320; Phegopteris, 305; Robertiana, 307 

Thermopsis montana, 313 

Therophon majus, 314 

Thespesia populnea, 269 

Thlaspi arvense, 425; californicum, 317; 
coloradense, 45; Nuttallii, 313; purpur- 
ascens, 45 

Three South American species of Aster- 
ella, 469 

Thuja plicata, 314 

TuurstTon, H. W., Jr., Sex in the con- 
jugatae and the relative frequency of 
the different types of conjugation, 441 

Tiarella unifoliata, 316 

Tilia americana, 272; cordata, 272; heter- 
ophylla, 272; mandshurica, 272; Mich- 
auxii, 225; neglecta, 226; pubescens, 272 

Tillaeastrum aquaticum, 302 

Tiniaria scandens, 117 

Tipuana speciosa, 268; sp., 268 

Tithymalus robustus, 46 

Tium alpinum, 300; Drummondii, 46, 49 

Tofieldia intermedia, 316; occidentalis, 
315 

Tonestus pygmaeus, 48 

Torresia odorata, 301 

Tortula bryoides, 219; Guepini, 
obtusifolia, 213; suberecta, 210 

Townsendia exscapa, 48; grandiflora, 48; 
scapigera, 316 

Toxicoscordion gramineum, 44 

Tragopogon pratense, 425 

Trautvetteria grandis, 314 

Tricholoma melaleucum, 61 

Trichostomum Guepini, 211; Laureri, 219 

Trifolium Beckwithii, 316; dubium, 426; 
longipes, 315; plumosum, 320; Rusbyi, 
320; scariosum, 324 

Triglochin maritima, 301; palustris, 300 

Trillium ovatum, 308 

Trisetum majus, 44; subspicatum, 44 
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Tripsacum dactyloides, 112; lanceolatum, 
111, 112; latifolium, 111 

Trollius albiflorus, 312 

Tsuga heterophylla, 314 

Tulipa sylvestria, 353 


Unifolium dilatatum, 314 

Uredineae, new species of, —XI, 107 

Uredo amicosa, 121; biporula, 121; 
chrysophyllicola, 121; Fuirenae, 109; 
ignava, 121, 411, 415; 
110, 111; Muhlenbergiae, 112; Olyrae, 
115, 411; pallida, 111, 412; paspalicola, 
116, 122, 411; Stevensiana, 411 

Urginea maritima, 344 

Uromyces Aristidae, 109; Atriplicis, 120; 
seditiosus, 110; Shearianus, 120 

Urtica gracilis, 306 

Utricularia minor, 302; vulgaris, 302 


Vaccaria Vaccaria, 425 

Vaccinium corymbosum, The develop- 
ment of the endosperm in, 465 

Vaccinium corymbosum, 465; Myrtillus, 
465; globulare, 319; occidentale, 317; 
parvifolium, 314; membranaceum, 324; 
scoparum, 308; viscinum, 431 

Vagnera amplexicaulis, 308; lilaqina, 308; 
stellata, 305; trifoliata, 307 


Valeriana ceratophylla, 318; ouleri, 
319; septentrionalis, 303; sitchensis, 
320 


Veratrum speciosum, 308 

Verbena bracteosa, 47; venosa, 186 

Verbesina montanofolia, 120 

Vernonia and related genera, Taxonomic 
studies in, 235 

Vernonia aborigina, 246; acuminata, 240; 
altissima, 245; altissima laxa, 248; 
altissima brevipappa, 248; altissima 
pubescens, 247; angusticeps, 240; ar- 
borescens, 238; araripensis, 239; Bald- 
wini, 247; borinquensis, 236, 
borinquensis hirsuta, 236, 237; borin- 
quensis resinosa, 236, 237; borinquen- 
sis Stahlii, 237; buxifolia, 241; canes- 
cens, 242, 243; ctenophora, 243; 


Kaernbachii, | 
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240; salamana, 242; serecia, 237, 239; 

Shaferi, 238; Tuerckheimii, 240 
Veronica americana, 302; Cusickii, 320; 

serpyllifolia, 300; Wormskjoldii, 301 
Viburnum venosum, 431 


Vicia americana, 306; oregana, 310; 
sparsiflora, 310; trifida, 306 

Viola adunca, 301; Beckwithii, 321; 
canadensis, 306; laetecaerulea, 425; 
linguaefolia, 311; Macloskeyi, 316; 


nephrophylla, 302; Nuttallii, 46; or- 
biculata, 319; palustris, 306; pedata, 
430; pedatifida, 306; renifolia, 306; 
rugulosa, 308; Selkirkii, 306; septen- 
trionalis, 302; Sheltoni, 321; vallicola, 
313; venosa, 311 


Wallaceodendron celebicum, 268 

Washington, Notes on trees and shrubs 
in the vicinity of, 221 

WEATHERWAX, P., Gametogenesis and 
fecundation in Zea Mays as the basis 
of xenia and heredity in the endosperm, 
73; The ancestry of maize—a reply to 
criticism, 275 

Weisia Berteriana, 217 

Wiesnerella denudata, 168 

WIL.iaMs, R. S., The genus Desmatodon 
in North America, 207; Notes on 
some western Lichens, 21 

Woopsurn, W. L., Preliminary notes on 
the embryology of Reboulia hemi- 

| sphaerica, 461 

| Woods, Storied or tier-like structure of 

| certain dicotyledonous, 253 

| Woods, Preparation and treatment of, 127 

'Woodsia glabella, 305; oregana, 311; 
scopulina, 311 

Wyethia amplexicaulis, 311 


| Xanthoxalis Bushii, 306 
| Xanthium commune, 436 

| Xerophyllum Douglasii, 319; tenax, 316 
Xerophytic grasslands at _ different 
_ altitudes in Colorado, 37 

| Xylophacos Parryi, 46; Purshii, 46; 

Shortianus, 46 
Xylosma hawaiiensis, 148 


Deppeana, 242, 243; domingensis, 241; | 


flaccidifolia angustifolia, 248; fas- 
ciculata nebraskensis, 247; gnaphaiii- 
folia, 237; gnaphaliifolia platyphylla, 
238; hirsutivena, 244; icosantha, 238; 
interior, 247; illinoensis, 244; jucunda, 


248; lepidota, 250; longifolia, 239; 
michiganensis, 245; Milleri, 251; mis- 
surica, 244; missurica austroriparia, 
245; morelana, 241; mollis, 243; 
ovalifolia purpurea, 248; patens, 243; 
phyllostachya, 237; racemosa, 239; 
rigida, 240; Sagraeana angusticeps, 


Youngia nana, 303, 304 

| Yucca glauca, 44, 49 

|Zea Mays, The effect of soaking in 
| water and of aé@ration on the growth 
| of, gI 


Zea Mays, gametogenesis and fecun- 


| dation in, 73 
| Zygnema affine, 444; anomalum, 444; 
| chalybeospermum, 444; Collinsianum, 
444, 445; cruciatum, 444; cyanosper- 
mum, 444; cylindricum, 444; erice- 
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torum, 444; imsigne, 445, 446; | Zygogonium aequale, 445; Agardhii, 445; 
leiospermum, 445, 446; parvulum, 


| decussatum, 445; ericetorum, 445; 
445; pectinatum, 445; 
445; purpureum, 445; 


peliosporum‘* gracile, 445; rhynconema, 445; ter- 
rhynchonema, restre, 445 
445; Rolfsii, 445; stellinum, 445, 446; 
Vaucherii, 445 
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ADDISONIA 


A quarterly journal containing beautiful colored illustrations 
and popular descriptions of plants. 

Published by the New York Botanical Garden, Bronx Park. 

Supported by the income of a bequest by the late Judge 
Addison Brown, aided by subscriptions. 

The third volume has recently been completed; the fourth 
volume will be issued during 1919; each volume contains 40 full- 
page colored illustrations. 

Additional subscriptions, for the whole work only, are invited at 
$40, being $10 per volume. Sample parts will be mailed on request. 


NEW YORK BOTANICAL GARDEN _xew York city 


NATIONAU PHOTO ENGRAVING 
NEW CHAMBERSISTIREET) 
NE WOYORIKG 


EN CR AWER'S FOR BULLETIN 


“TOR REN? BOTANICAL 
AND A NUMBERIOFISCIENTIFIC PUBLICATIONS 


CARL RIEDLBAUER — Photographer 


Now at 219 East 72d Street, New York 


Formerly with New York Botanical Garden and 
Chas. Beseler Co., New York City 


Botanical and Pathological Photographs 
of all kinds made 


Lantern Slides and Copying Specialties 
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THE NEW ERA PRINTING COMPANY 
LANCASTER, PA. a 


Is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 


Books, Periodicals 
Technical and Scientific Publications 
Monographs, Theses, Catalogues 
Announcements, Reports, etc. 
All Kinds of Commercial Work 
Publishers will find our product ranking with the best 


in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 


Tue New Era Printing Company 


American fern Journal 


An illustrated quarterly devoted to the general study of ferns, Subscription, with 
membership in the AMERICAN FERN SOCIETY, $1.00 per annum; without mem- 
bership, 90 cents. Volume I, six numbers, $2.00; other volumes, $1.00 each, Matter 
or publication should be sent to R. C. BENEDICT, 322 East roth Street, Brooklyn, 


N. Y,; subscriptions and other business communications to E, J. WINSLOW, Auburn- 
dale, Mass. 


LABORATORY SUPPLIES 


OF EVERY DESCRIPTION 
MICROSCOPES AND ACCESSORIES 


Slides, Coverglasses, Stains, Glassware, Etc. 
A well assorted stock always on hand 


MEYER CAMERA & INSTRUMENT CO., Inc. 
31-33 East 27th Street NEW YORK 
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SOIL SCIENCE 


A monthly journal devoted to the broader outlook of the entire field of soil fertility. 
Articles dealing with the more important facts, observations, deductions and problems of soil 
biology, soil chemistry, and soil physics are published. Papers devoted to plant physiology, 
agronomy, bacteriology, or geology, are accepted for publication if they contribute directly to 
the knowledge of soil fertility. The study of the mineral and organic constituens of soils- 
soil gases, soil water as a solvent of soil material, soil colloids, the transformation of com- 
mercial plant-foods in soils, questions that deal with the fundamental facts of soil fertility and 
productivity are given due consideration. The phenomena concerning soil micro-organisms, 
such as bacteria, molds, protozoa, and algae, receive careful attention. 

Published monthly. Two volumes (1000 pages) a year are issued. Illustrated. 
Price, Vols. V and VI (1918), $5.00 domestic; $5.50 foreign. Back volumes, I-IV incl., 
per volume, $3.00 domestic; $3.50 foreign. d for Contents Bulletin. 


Order from 


WILLIAMS & WILKINS COMPANY 
PUBLISHERS BALTIMORE, U. 8. A. 


THE BRYOLOGIST 


PUBLISHED BY THE 


SULLIVANT MOSS SOCIETY 


The only magazine in English devoted wholly to Mosses, 
Hepatics, and Lichens. Bimonthly; amply illustrated; for 
beginners as well as for advanced students. Yearly sub- 
scription, $1.25. Address 


EDWARD B. CHAMBERLAIN, 
18 West 89th Street, NEW YORK CITY. 


“Winter Botany ” 


A pocket manual of over 400 veges, ws over 300 original illustrations, for identification 
in winter of about 1100 wild Fale trees and shrubs belonging to 326 genera and 
nearly 100 families. 


“Should be of value to the high school or college teacher of botany as well as those en- 
gaged in landscape gardening work .... The illustrations are most helpful in that they sub- 
stantiate the correctness of the determinations when using the key.”—The Agricultural Student 
(Ohio State University). 

“The use of such a manual both in the field and on herbarium material promises to lead 
to greater accuracy in the mycologists’s host index.’ '—Phytopathology. 

“The book, though of American origin, includes most of the genera and species which the 
student is likely to find in this country [England ], and should prove a useful dbook to the 
botanist who is interested in the determination of woody plants during the winter season.” —N ature. 


Price (postpaid if payment accompanies order) $2.50 


WILLIAM TRELEASE 
Urbana, Illinois, U.S. A. 
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MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects published at irregular intervals. 
Price, $3.00 a volume. Not offered in exchange. 


Vol. 1, No. 1; not furnished separately: 
Bailey, Liberty Hyde. Studies of the types of various species of the genus Carex. 
Pages 1-85. 25 My 1880. 
Vol. 1, No. 2; not furnished separately: 
Martindale, Isaac Comly. Marine algae of the New Jersey coast and adjacent 
waters of Staten Island. Pages 87-111. 24 Au 1880. 
Vol. 1, No. 3; price, 75 cents: 
Spruce, Richard. WHepaticae Bolivianae, in Andibus Boliviae orientalis, annis 
1885-6, a cl. H. H. Rusby lectae. Pages 113-140. 20 Ja 1890. 
Vol. 1, No. 4; price, 75 cents: 
Sturtevant, Edward Lewis. On seedless fruits. Pages 141-187. 30 My 1890. 
Vol. 2, No. 1; not furnished separately: 
Halsted, Byron David. Reserve food-materials in buds and surrounding parts. 
Pages 1-26, plates 1, 2. 10S 1890. 
Vol. 2, No. 2; price, 75 cents: 
Vail, Anna Murray, & Hollick, Charles Arthur. Contributions to the botany of 
Virginia. Pages 27-56, plates 3, 4. 23 D 1890. 
Vol. 2. No. 3; not furnished separately: 
Holm, Herman Theodor. Contributions to the knowledge of the germination of 
some North American plants. Pages 57—108, plates 5-19. 15 Ap 1891. 
Vol. 2, No. 4; price, 75 cents: 
Wheelock, William Efner. The genus Polygala in North America. Pages 109- 
152. 30D 1891. 
Vol. 3, No. 1; not furnished separately: 
Small, John Kunkel, & Heller, Amos Arthur. Flora of western North Carolina 
and continguous territory. Pages 1-39. 20 F 1892. 
Vol. 3, No. 2; price, $2.00: 
Morong, Thomas. The Naiadaceae of North America [with illustrations of all the 
species]. Pages 1-65, plates 20-74. 15 Mr 1893. 
Vol. 3, No. 3; not furnished separately: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. [Part 1.] Pages 1-67. 28 Ap 1893. 
’ Vol. 4, No. 1; not furnished separately: 
Underwood, Lucien Marcus. Index Hepaticarum. Part I, Bibliography. Pages 
10 Je 1893. 
Vol. 4, No. 2; not furnished separately: 
Small, John Kunkel, & Vail, Anna Murray. Report on the botanical exploration 
of southwestern ‘ irginia during the season of 1892. Pages 93-201, plates 75-82. 
18 N 1893-17 Ap 1894. 
Vol. 4, No. 3; price, 50 cents: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. Part 2. Pages 203-274. 10 Mr-17 Ap 1895. 
Vol. 4, No. 4; price, 50 cents: 
Pettit, Anna Stockton. Arachis hypogaea L. Pages 275-206. plates 83-85. 5 Je 
1895. 
Vol. 4, No. 5; price, 75 cents: 
Rydberg, Per Axel. The North American species of Physalis and related genera. 
Pages 297-374. 15 S 1896. 
Vol. 5; price, $3.00: 
List of Pteridophyta and Spermatophyta growing without cultivation in north- 
eastern North America. Pages 1-377. 4 D 1893-31 D 1894. 


Vol. 6, No. 1; price, $1.25: 
Rusby, Henry Hurd. An enumeration of the plants collected in Bolivia by Miguel 
Bang. Part 3, Pages 1-130. 17 N 1806. 
Vol. 6, No. 2; not furnished separately: 
Grout, Abel Joel. A revision of the North American Isotheciaceae and Brachythecia, 
Pages 131-210. 30 Jl 1897. 
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THE TORREY BOTANICAL CLUB 


President 
HERBERT M. RICHARDS, Sc.D. 


Vice- Presidents 
JOHN HENDLEY BARNHART, A.M., MD 
C. STUART GAGER, Pu.D. 


Secretary and Treasurer 


BERNARD O. DODGE, Px.D. 
Dept. of Botany, Colwnbia University 
New York City 


MEETINGS 

Meetings twice each month from October to May inclusive: the second Tuesday 
at 8:15 P.M., at the American Museum of Natural History or at Columbia Uni- 
versity ; the last Wednesday at 3:30 p. M., in the Museum Building of the New York 
Botanical Garden. 

PUBLICATIONS 

All subscriptions and other business communications relating to the publications 
of the Club should be addressed to the Treasurer, Dr. Bernard O. Dodge, Dept. of 
Botany, Columbia University, New York City. 


Bulletin. Monthly, established 1870. Price, $4.00 a year; single numbers 40 
cents. Of former volumes, only 24-43 can be supplied separately; certain numbers 
of other volumes are available, but the entire stock ef some numbers has beer 
reserved for the completion of sets. Manuscripts intended for publication in the 
BULLETIN should be addressed to the Editor, Osborn Botanical Laboratory, Yale 
University, New Haven, Connecticut. Papers should not exceed twenty pages in 
length, and illustrations should be limited to one page of half tones or one plate 
for each ten pages of text, Longer and more copiously illustrated papers, however, 
may be published if the excess pages and illustrations are paid for by the con- 
tributors, 

Torreya. Monthly, established 1901. Price, $1.00 a year. Manuscripts in- 
tended for publication in Torreya should be addressed to Norman Taylor, Editor, 
Brooklyn Botanic Garden, Brooklyn, N. Y. 

Memotrs. Occasional, established 1889. (See preceding page of cover. ) 

Preliminary Catalogue of Anthophyta and Pteridophyta within 100 miles of 
New York City, 1888. Price, $1.00 


Reprints. Contributors of articles accepted for publication in the BuLLETIN should 
order reprints, if desired, when they return galley proof to the editor. 25 copies of 
reprints without cover may be had gratis. If cover is wanted, or if more than 25 
copies are wanted, they may be ordered through the editor at the following rates 
from The New Era Printing Co., Lancaster, Pa., contributor paying for all his reprints. 
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Vol. 6, No. 3; price, 50 cents: 

Hazen, Tracy Elliot. The life history of Sphaerella lacustris (Haematococcus pluvi- 

alis). Pages 211-246, plates 86, 87 (colored). 8& Je 1890. 

Vol. 6, No. 4; price, 50 cents: 

i Underwood, Lucien Marcus. A review of the genera of ferns proposed prior to 

M 1832. Pages 247-283. 1 D 1899. 
i 


Vol. 6, No. 5; price, 25 cents: 
Fink, Bruce. Notes on lichen distribution in the upper Mississippi Valley. Pages 
285-307. 1 D 1899. 
Vol. 7; price, $3.00: 
5 Howe, Marshall Avery. The Hepaticae and Anthocerotes of California. Pages 
. 1-208, plates 88-122. 5 Au 1899. 
t Vol. 8, No. 1; not furnished separately: 
Lloyd, Francis Ernest. The comparative embryology of the Rubiaceae. Part I. 
Pages 1-26, plates 1-4. 26 Au 1899. Part Il, Pages 27-112, plates 5-15. 
15 F 1902, 
¢ Vol. 8, No. 2; price, $1.00: 
ee Evans, Alexander William. The Lejeuneae of the United States and Canada. 
ee Pages 113-183, plates 16-22, 15 F rgo2. 
Vol. 8, No. 3; price, 75 cents: 
Britton, Elizabeth Gertrude, & Taylor, Alexandrina. The life history of Vittaria 
t lineata. Pages 185-211, plates 23-31. 30 Au 1902. 
Vol. 9; price, $3.00: 
Salmon, Ernest Stanley. A monograph of the Erysiphaceae. Pages 1-202, plates 
1-9. 401900. No longer sold except in complete sets of the Memoirs. 
Vol. 10; price, $3.00: 
Burgess, Edward Sandford. History of Pre-Clusian botany in its relation to Aster. 
Pages i—xii, 1-447. 22 N 1902. 
Vol. 11, No. 1; price, $1.75: 
Griffiths, David. The North American Sordariaceac. Pages 1-134, pleles 1-10. 
30 My 1901. 
Vol. 11, No. 2; price, $1.75: 
; Hazen, Tracy Elliot. The Ulothricaceae and Chaetophoraceae of the United States. 
: Pages 135-250, plates 20-42. 20 O 1902. 
Vol. 12, No. 1; price, $1.50: 
Northrop, Alice Rich. Flora of New Providence and Andros (Bahama Islands). 
Pages 1-98, plates 1-19 + map. 10 D 1902. 
Vol. 22, No. 2; price, $1.00: 
Banker, Howard James. A contribution to a revision of the North American 
Hydnaceae. Pages 90-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907. 
¥ol..23, price, $3.06. 
Burgess, Edward Sandford. Species and variations of Biotian Asters, with dis- 
cussion of variability in Aster. . Pages i-xv,.1-419, plates 1-13. 15 Mr 1906, 
Vol. 14, No. 1; price, $1.25. 
Burlingham, Gertrude Simmons. A study of the Lactariae of the United States. 
Pages 1-109, figures I-15. 26 My 1908. 
Vol. 14, No. 2; price, 75 cents: 
Butler, Ormond. Observations on the California vine disease. Pages 111-153, 
plates 18 Je 1940. 
Vol. 14, No. 3; price, $1.25: 
Chivers, Arthur Houston. A monograph of the genera Chaelomiwm and Asco- 
tricha. Pages 1557240, plates 6-17. 10 Je 1915. 
Vol. 15; price, $3.00: 
Howe, Marshall-Avery. ‘The marine algae of Peru. Pages 1-185, plates 1-66 + 
figures I-44. 19 S 1914. 
Val. 16, Mo. 1; price, $1.00: 
Pickett, Fermen Layton. A contribution to our knowledge of Arisaema triphyl- 
lum. Pages 1-55, plates 1-5. 13 Au I9I5. 
Vol. 17; price, $5.00. 
Proceedings of the Semi-centennial anniversary of the Torrey Botanical Club. 
Pages 1+496, plates 1-15. “Je, 3918. 


Address Dr. BERNARD 0. DODGE 
Dept. of Botany, Columbia University, New York City 
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